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MUTATIONS IN THE BRCA1 GENE 

FIELD OF THE INVENTION 

This invention relates to the cancer suppressor gene BRCAL More specifically, this 
invention detects germline mutations of the BRCA1 gene that are associated with breast and 
ovarian cancer, and somatic cell mutations of the BRCA1 gene indicating the nature of the 
cancer. Methods and reagents for detecting the presence of these mutations are included. 

COPYRIGHT NOTICE 

A portion of the disclosure of this patent document contains material which is subject to 
copyright protection. The copyright owner has no objection to the facsimile reproduction by 
anyone of the patent document or the patent disclosure as it appears in the U.S. Patent and 
Trademark Office patent file or records, but otherwise reserves all copyright rights whatsoever. 

BACKGROUND OF THE INVENTION 

BRCA1 is a putative tumor suppressor gene located on chromosome 17. Mutations in the 
BRCA1 gene are thought to account for roughly 45% of inherited breast cancer and 80-90% of 
families with increased risk of early onset breast and ovarian cancer (Easton, 1993, et a/., 
American Journal of Human Genetics 52; 678-701). A compilation of the known BRCA1 
mutations may be found at the Breast Cancer Information Core world wide web site at 
http://ww.nhgri.nih.gov/Intt^ (BIC) (Friend, S. et al. 9 1995, 

Nature Genetics 11: 238). The BRCA1 gene is approximately 100,000 base pairs of genomic 
DNA encoding the 1836 amino acid BRCA1 protein. The sequence is divided into 24 separate 
exons. Exons 1 and 4 are noncoding, in that they are not part of the final functional BRCA1 
protein product. Each exon consists of 200-400 bp, except for exon 1 1 which contains about 
3600 bp (Weber, B., Science & Medicine (1996). A consensus sequence for the coding region of 
the human BRCA1 gene, referred to herein as BRCAl(omil), was first disclosed in Application 
No. 08/598,591 (as SEQ ID NO: 1, therein), herein incorporated by reference. 
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Accuracy in detecting mutations in BRCA1 is extremely important, particularly in 
clinical settings. Direct end-to-end sequencing of the gene potentially provides the most reliable 
results, given that an accurate reference sequence is available. However, direct sequencing is a 
cumbersome technique. Detection of one of many known or unknown mutations is further 
complicated when the gene is large and/or has a complex structure. The human BRCA1 gene, 
for example, is approximately 100,000 base pairs long and contains 24 exons (Weber, B., 
Science and Medicine, Scientific American Jan-Feb, 1996, 12-21). Furthermore, in order to be 
practical and available to the general population, mutation detection methods must be efficient 
enough to accommodate a large number of different samples. 

A number of techniques that are more rapid but less comprehensive than direct 
sequencing have been developed for detecting nucleotide sequence variations. These techniques 
may be used to detect differences between normal and mutant nucleotide sequences. DNA 
sequence-based allelic discrimination methods include: (1) allele-specific hybridization 
techniques, which effect detection under high stringent hybridization conditions; (2) single 
strand conformation polymorphism analysis and heteroduplex analysis which exploit differences 
in secondary structure of nucleic acid molecules; (3) denaturing gradient gel electrophoresis and 
constant denaturing gel electrophoresis which detect different alleles based on differences in 
melting behavior of nucleic acid molecules; (4) restriction enzyme cleavage, which discriminates 
between alleles based on the presence of absence of corresponding restriction recognition 
sequences; and (5) chemical or nuclease cleavage which detect base mismatch loci. Other 
techniques, such as the protein truncation test (Hogervorst F.B., et al., Nat. Genet. 1995 
Jun;10(2):208-212), detect changes in the protein transcripts. For a summary of such techniques, 
see Marajver & Petty, 1996, Clinics in Lab. Med. 16: 139-167, especially Table 5 at p. 152. 

One limitation of all these techniques is that sequence variations are often of unknown 
clinical significance. Since the triplet code is degenerate, many genetic variants do not alter the 
amino acid sequence of the resultant protein. Even those sequence alterations that do result in 
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amino acid changes may not have a significant impact on protein function. For example, some 
amino acid changes will substitute functionally similar amino acids (conservative substitutions) 
such as one small neutrally charged amino acid for another. Further, some regions of a protein 
molecule may not be important for protein function. In those regions of the molecule, even large 
changes the amino acid sequence may be possible. Thus, genetic variants as a whole are often of 
unknown clinical significance. 

If an altered sequence in the coding region of a gene associated with a condition such as 
cancer is found however, it is important to determine the clinical significance of the variant 
sequence. Knowing the significance of the sequence variation can be an invaluable tool in 
determining an appropriate treatment or monitoring regimen. For example, if an individual 
carries a mutation that interferes with protein function, it may be possible to provide the 
individual with increased expression of the gene through gene transfer therapy. It has been 
demonstrated that the gene transfer of the BRCAI coding sequence into human cancer cells 
inhibits their growth and reduces tumorigenesis in nude mice. The BRCAI protein product 
appears to be a secreted tumor growth inhibitor, making BRCAI an ideal gene for gene therapy 
studies. Transduction of only a moderate percentage of tumor cells apparently produces enough 
growth inhibitor to inhibit all tumor cells, Arteaga, C.L., and J.T. Holt Cancer Research 56: 
1098-1103 (1996); Holt, J.T. et aL, Nature Genetics 12: 298-302 (1996). The observation of 
Holt et al. that the BRCAI growth inhibitor is a secreted protein, also suggests the possibility of 
tumor suppression by injecting the growth inhibitor into the area of the tumor. 

Efforts have independently focused on increasing the efficiency of DNA sequence 
analyses and increasing the comprehensiveness of the sequence-based techniques. There 
remains a need, however, for a comprehensive method of detecting mutations in individual gene 
samples that is both accurate enough to provide a reliable diagnosis to an individual patient and 
efficient enough to be practical for application to the general population. 
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Until now, the art has relied upon the occasional occurrence of a previously unreported 
mutation to increase its base of information for mutation testing in a given gene sequence. To 
determine the presence or absence of a mutation in a gene from a patient sample, the vast 
majority of test samples would be subject to complete end-to-end sequencing of the gene. This 
method is time consuming, often taking six weeks to obtain a result, and is extremely expensive. 
To ascertain the clinical significance of a previously unidentified sequence variation, those in 
the art would frequently rely on epidemiological data derived from an analysis of families or 
populations carrying the newly identified mutation. Other methods of assessing the significance 
of a newly identified sequence variation would include cloning the altered gene and studying its 
function in vitro or in vivo or comparing the altered gene sequence with homologous genes in 
other organisms. Given the realities of many of these genetic diseases, such an analysis comes 
too late to be of use to the individual bearing the newly identified sequence variation. 

There is need in the art, therefore, for improved methods to identify clinically significant 
mutations. Identification of mutations of the BRCA1 gene would allow better tumor cell 
analysis for more appropriate therapy, and more widespread diagnostic screening for hereditary 
cancers than is currently possible, and also permit identification of critical or biologically 
significant functional areas deduced from the mutational spectrum observed. While mutations 
occur throughout the BRCA1 gene, there is a need for an assay, test or means for detecting 
mutations with a high sample number (throughput), sensitivity, accuracy and cost effectiveness. 

The present invention addresses these needs and more by providing mutations, molecules, 
and methods useful for the identification of both known and unknown mutations. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a method for determining a predisposition or 
higher susceptibility to cancers in individuals by determining the DNA sequence of the BRCA1 
genes in the DNA of a patient specimen and comparing it to a naturally occurring (wild type) 
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BRCAI gene sequence or any haplotype thereof resulting from polymorphisms to determine 
whether the sample contains a mutation. 

It is a further object of the invention to provide a method of characterizing and classifying 
a tumor and determining an appropriate therapy dependant upon the type of BRCAI mutation(s) 
5 present. 

It is also an object of the present invention to provide a non-chromosomal mutant 
BRCAI gene and expressed mutant protein for drug development, gene therapy and other uses to 
J|f prevent or ameliorate the effects of or resulting from the mutant BRCAI gene. 
^ It is another object of the present invention to prepare oligonucleotides, or groups of these 

M) oligonucleotides, where the oligonucleotide will specifically hybridize to either the wild type 
jj BRCAI gene or a mutant BRCAI gene to distinguish between the two BRCAI genes. 
y 1 It is still another object of the present invention to assay for the presence of a BRCA 1 

Si 

U gene encoding a truncated BRCAI protein by testing for the presence of a truncated BRCAI 
fu protein. 

pf The present invention is based on the discovery of numerous mutations in the published 

H BRCAI DNA sequence that result in a truncation of the BRCAI protein. Mutations in the 

BRCAI gene that cause truncations are associated with increased susceptibility to, and 

developmental stage of, different cancers, particularly breast and ovarian cancer. A truncated 

protein is likely to be non-functional or at least have a different biological activity. 

• 

20 DETAILED DESCRIPTION OF THE INVENTION 

The present invention stems, in part, from the realization that previously unidentified 
sequence variations as a whole are typically of unknown clinical significance. At this time, 
epidemiological studies are time-consuming and may be of little use for infrequently identified 
sequence variations; laboratory studies of protein function are similarly time-consuming and 
25 difficult to extrapolate to human disease. However, mutations resulting in a prematurely 
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terminated protein have a high probability of having clinical significance. In part, this is due to 
the fact that a premature termination of a coding sequence may entirely delete important 
functional domains, such as zinc fingers, transmembrane domains, phosphorylation sites, 
glycosylation sites, etc. It is also due, in part, to the fact that the removal of a portion of a protein 
5 molecule can significantly disrupt a protein's structure and function, even where no obvious 
functional domain has been deleted. Thus, the larger the truncation, the greater the likelihood 
that an important part of the molecule has been removed. Regardless of the cause, a survey of 
O known clinically significant sequence variations (mutations) of the BRCA1 gene reveals that a 
iQ large percentage of identified mutations are premature truncation mutations of the BRCA1 
Hj) protein product. Thus, identifying those sequence variations that are premature truncation- 

causing mutations offers enormous predictive value to the clinician. 
VI The presence of tumor cells with a mutation that inactivates BRCA1 may be clinically * 

L*. significant in determining the tumor stage, likelihood of metastasis, appropriate therapy etc. 
fil BRCA1 mutations appear in advanced tumors, several advanced primary cancers and cell lines 
H derived from highly aggressive cancers. Individuals with one of their alleles having a BRCA1 
M. mutation in their germline are at increased susceptibility for cancer, particularly breast and 
ovarian cancer. 

With DNA sequencing technology, genomic DNA has been extracted from samples of 
whole blood, a cell line or a tumor and the coding regions of the BRCA1 gene were amplified 
20 using the polymerase chain reaction (PCR). Each of the coding regions has been sequenced 
completely and is recited in GENBANK, Accession Number 159546. 

A number of mutations have been described in the BRCA1 gene that cause stop codons to 
be formed, thereby encoding a truncated BRCA1 protein. A list of mutations published to date is 
in TABLE 1. 

25 The nomenclature of the published literature is inconsistent. See, for example, Beaudet et 

al, Human Mutations, 2: 245-248 (1993), Antonarakis et ah Human Mutations, 4: 166 (1994), 
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Cotton, Human Mutations, 8: 197-202 (1996), and Beutler et al. 9 Human Mutations , 8: 203-206 
(1996). Consequently, the following nomenclature is used to define the mutations and 
polymorphisms of the present invention. In defining the mutation, the number indicates the 
nucleotide number corresponding to the BRCAI gene sequence where the mutation first occurs, 
5 For simplified identification purposes, the BRCAI sequence of SEQ ID NO:l, of US Patent 
5654155 (GENBANK Accession number 159546) is used. However, the invention is equally 
applicable to other BRCAI sequences. Other BRCAI sequences (haplotypes) that are 

•jg polymorphisms or genetic variations of BRCAI may be used, in which case, a corresponding 

5i mutation at the corresponding nucleotide number is present. 

5IP Haplotypes are distinguished based on the combination of nucleotides present at 

W particular polymorphic loci. Polymorphic nucleotide sites 2201, 2430, 2731, 3232, 3667, 4427, 
J and 4956 usually define a haplotype. Other polymorphic sites of a BRCAI gene are at Exon 4 
jlj (not coding) 49, IVS8-57, 1 186, 2196, and 3238. Less common polymorphisms are at 233G>A, 
W 561-340T, exon 9-6delT, 710OT, 1100A>G, 1985G>T, 2202G>A, 2687T>C, 2933A>G, 
*5 3263T>C, 4077T>C, 4145A>G, 4193G>A, 4209-1 41 OA, 4364A>G, 4932T>C, 5106-68G>A, 
F " 5106-92G>A, intronic exonl7-G>A, 5232G>T, 5272+66A>G, intronic exonl8+A>G, 5396+48 
12bp insert, 5396+47 12bp insert, intronic exon 22+T>C, 56510T, 5657G>A, and 
UGA+360G. See, Couch et aU Human Mutations . 8(1):8-18 (1996), where polymorphisms 
have been reported. 

20 As the BRCAI gene numbering does not include introns, when the mutation is located 

within an intron, a nucleotide in the coding sequence + or - a number of nucleotides is given. 
Insertion mutations aralndicated by "ins" and deletion mutations are indicated by "del". Letters 
after "ins" or "del" refer to the nucleotide(s) which were inserted or deleted. Alternatively, where 
several bases have been inserted or deleted, a number may follow "ins" or "del," indicating the 

25 number of affected bases. When the mutation results in one nucleotide being substituted for 
another, the original nucleotide(s) is placed to the left of the nucleotide number and the 
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nucleotide(s) corresponding to the substituting nucleotide is placed to the right of the nucleotide 
number. In some cases, the substitution is indicated by both the original and the substituted 
nucleotides following the nucleotide number, with an ">" between them. In such cases the 
original nucleotide is to the left of the ">" and the substituted nucleotide is to the right of the ">," 
5 as for example, in the designation 5657G>A. 

TABLE 1 

185delAG, 185insA, 188delll, 189insA, 189insTGTC, 192del2, 259insT, 351delA, 448insA, 
Q 448delAG, 525insA, 589delCT, 613insT, 633delC, 787insA, 788delA, 794delT, 795delT, 
f 816delGT, 916delTT, 917delTT, 926insll, 962del4, 1048delA, 1049delG, 1099delCA, 
f0 llOOdelAT, 1103insC, 1129delA, 1135insA, 1191delC, 1201delll, 1205delGA, 1206delA, 
m 1220insC, 1240delC, 1294del40, 1323delG, 1374delG, 138del29, 1395delT, 1406insA, 
g 1411insT, 1438delT, 1459insG, 1479delAG, 1499insA, 1505delG, 1506delA, 1509delA, 
y 1511insC, 151insC, 1559insA, 1611delC, 1623del5, 1670delT, 1675delA, 1701del7, 1768delA, 
01 1832del5, 1942del4, 1996ins4, 2000del4, 2012insT, 2071insA, 2072del4, 2072insG, 2080delA, 
45 2080delA, 2080insA, 2138delA, 2140delC, 2187delA, 2190delA, 2198delCA, 2229delAA. 
H 2274insA, 2294delG, 2295delC, 2307insG, 2312del5, 2313del5, 2314del5, 231delAA^ 
y 2325delG, 2329delC, 2329delCA, 2334insCT, 2388delG, 2401delAA, 2415delAG, 2448delT, 
2473insA, 2509delAA, 2569delG, 2575delC, 2576delC, 2594delC, 2594insA, 2595delA, 
£ 2596delC, 2711delA, 2731insT, 2765delTGC, 2795del4, 2798del4, 2800delAA, 2804delAA, 
0 2809insA, 2819delTT, 2844del4, 2846delTCAA, 2862delTC, 2867insA, 2883del4, 
2911delTGGT, 2925del4, 2953delGTA>insC, 2953insCdelGTA, 2954insT, 2982del5, 
3039delTT, 3109insAA, 3121delA, 3124delA, 3135del4, 3166ins5, 3172ins5, 3345delAG, 
3345delAG, 3375insGA, 339insA, 3407delAA, 3411delCT, 3449insA, 3450del4, 3476delT, 
3596del4, 3599delll, 3600delll, 3604delA, 3668delAGinsT, 3731delA, 3768insA, 3818delA, 
25 3819del5, 3825del8, 3829delT, 3874del4, 3875del4, 3879insT, 3879insT, 3883insA, 
3889delAG, 3890delGG, 3896delT, 3938insG, 3960delCA, 3977del4, 3988delAA, 4035delTT, 
4050del4, 4091delG, 4154delA, 4184del4, 4239delAG, 4280delTC, 4284delAG, 4601delAA, 
4693delAA, 5055delG, 5061delA, 5083dell9, 5085dell9, 5085dell9, 5124delG, 5124delG, 
5145delll, 5145delll, 5149del4, 5149del4, 5154del5, 5154del5, 5245delG, 5256delG, 
30 5296del4, 5348delAA, 5382insC, 5389del7, 5404insG, 5438insC, 5439delAA, 5502insT, 
5559delG, 5598insGA, 5629delG, 5640delA, 5677insA, A1518T, A2154T, C1599T, C1648G,. 
C1695T, C1740T, C1806T, C2257G, C2428A, C2457T, C297T, C3042T, C3508G, C3549T, 
C3726T, C3726T, C3726T, C3726T, C3837T, C3904A, C3960T, C3960T, C3960T, C4086T, 
C4302T, C4305T, C4341T, C4377T, C4446T, C4808G, C4929T, C5370T, C5622T, C624T, 
35 G1081A, Gl 177A, G1235A, G1371T, G1569T, G2307T, G2508T, G2841T, G3297T, G3759T, 
G3780T, G3867T, G4740T, G5199T, G5273A, G5292T, G5465A, G546T, G5563A, G5625T, 
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G5630A, IVS12-1643del3835, IVS12-1643del3835, T1411G, T2035A, T3053G, T3358A, 
T3376G, T3458G, T5298A. 

It should be noted that polymorphisms in the coding sequence are known and listed in 
TABE 2. An example is Al 80G. In the non-coding regions, a deleted T, 2 base pairs beyond 
exon 19 (53 12+2delT) and a 12 base pair insertion 47 bases beyond exon 20 (5396+47insl2bp) 
are also known polymorphisms. Other genetic changes which may be polymorphisms or 
mutations are listed under mutations above. While the present invention references the 
sequences recited above, it is recognized that polymorphisms, either these recited or others, may 
be equally used for the purposes of the present invention. 



dP TABLE 2 

|f del exon 3, del56 1-702, del56 1-789, exon 18 delA, 5312+2delT, codong 1749 Pro to Arg, 
j" 5 IVS20insl2, dup5396 +48, A1100G, G1112C, C1120T, A1186G, A1186G, A120G, Mil, 
y D369del, T1256G, G1503A, T151C, A1546G, T1575C, C1605T, G1606A, G1630A, G1639T, 
0 T17 2C, C1735T, A1767C, A180G, 5544deIGTT, C1822T, T1831C, T189C, G1985T, exon 9 - 
m 2A>C, C2053A, G2093C, C212G, C2121T, G2196A, C2198T, C2201T, G2202A, A2286G, 
ru C2299T, G233A, G233A, A243G, T2430C, T2434C, G2531C, A2577G, C2596A, C2596A, 
H C2640T, A2646G, T2687C, C2715T, C2731T, C2731T, C2731T, A2933G, T300G, C3030A, 
?ss T309G, G310A, G310A, G3143A, A3165G, G3202A, A3232G, A3233G, G3238A, G3238A, 
T3263C, A330G, In6(+3)A>G, A3339G, C3415T, A3446G, T3529C, A3537G, G3543C, 
20 C3547T,- C3567T, C3567T, A3667G, C3706A, G3720A, G3727A, G3776C, T378G, C3832T, 
G3867A, T388C, T4077C, A4145G, G4155A, A4158G, G4193A, 4209-141OA, G4303A, 
A433G, G4364A, C4380T, C4427T, C4446G, Exonl2+6,T>C, G4603T, G4654T, G4719A, 
G4755A, G5396+48insl2bp, C4801T, C480JT, IVS7-3delT, C49T, A4931G, T4932C, A4935G, 
C4942T, A4956T, A4956G, A5001G, T5002C, T5002C, C5029T, G5040A, G5075A, G5076A, 
25 G5112A, G5112A, V1688del, V1688del, G5193A, G5193A, 5194-2A>C, C5214T, G5215A, 
C5232T, C5242A, C5242A, T5257C, G5263A, IVS18+1G>T, 5272+66A>G, 1-18 
5272+66G>A, 5272+66G>A, A5277G, 5280delCAG, A5317G, G5332A, A5335G, G5396A, 
5396+1 G>A, G5396+1A, 5396+47insl2bp, T5443G, G546A, T5467C, G5482T, T5530A, 
C5535G, T5542C, T5548G, A5575G, G5586A, 561-34 OT, G5616A, T5628C, C5651T, 
30 5657G>A, A655G, C676A, G690A, C710T, C710T, G731C, T855G, G876A, G930A, G930C, 
exon 2 -3insAG , IVS20+60insl2, Intron22T>C, T>G ins59 bp, exon 9 -6delT, 
G5396+47insl2bp, inl8+lG>C, in20-l(G>T), IVSll-2delGT, IVS20insl2, IVS22+5G.A, IVS1- 
21insAT, IVS11-2A>G, IVS13+1G>T, IVS13+2T>G, IVS13-10OT, IVS14-2A>G, 
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IVS15+1G>A, IVS16+3G>C, IVS16+6T>C, IVS16-20A>G, IVS16-20A>G, IVS18+6T>G, 
IVS18-13A>G, IVS2+1G>A, IVS2+1G>T, IVS2-lldelT, IVS2-12C>G, IVS20+60insl2, 
IVS20-1G>A, IVS22+8T>C, IVS23-10OA, IVS4-1G>T, IVS5+1G>T, IVS5-11T>G, IVS5- 
12A>G, IVS6+7G>A, IVS6-2A>T, IVS6-2delA, IVS7-3delT, IVS8+2T>A, IVS8-17G>T, 
5 IVS9+3G>A, exon24(+36)OG, 3'UTR OG (+36). 

It should be noted that not all of the mutations listed in TABLES 1 and 2 are prior art as 
some of the mutations were published very recently after applicant determined his mutations. 

p Mutations detected according to the present invention are nonsense and frame shift 

S mutations. Nonsense mutations cause an in-frame stop codon, which results in expression of a 
|l) truncated protein of presumably no BRCA1 functional ability or at least a significantly altered 
ffi BRCA1 biological activity. Frameshift mutations cause an out-of-frame stop codon to be created 
J in the inserted or deleted coding sequence. This formed stop codon may be at the site of 
; mutation or downstream from the mutation. For the example of nonsense mutations, a 

O nucleotide in a codon is mutated to provide a stop codon having a sequence of TAA, TAG or 
Wp TGA. For the example of a frame shift mutation, 1, 2, 4, 5, or any larger integer not 3 or a 
H multiple of three, nucleotides are inserted into, or deleted from, the BRCA1 gene sequence. 

Such mutations result in the formation of a stop codon at the codon containing the mutation or 
within codons downstream from the mutation site, but before the end of the wild type BRCA1 
gene. 

20 The presence of one or more of sucli mutations is expected to be clinically significant as 

they are capable of producing a truncating BRCA1 mutation. As the effects of truncations are 
predictably harmful, one has a high degree of certainty that the presence of such a mutation is 
clinically significant. 

For example, truncating mutations 5382insC, 5438insC, and 185delAG are known to be 
25 associated with cancer (Abeliovich, et al, Am. J. Hum. Genet. , 60:505-514 (1997); Struewing et 
al, Nat. Genetics , 11:198-200 (1995); Shattuck-Eidens, et al, JAMA 273(7):535-541 (1995). 
Accordingly, any truncating mutation deleting the same portion or more of the coding sequence 
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is presumed to produce an affected mutant BRCA1 protein and to be associated with cancer or an 
increased susceptibility to cancer. 5382insC and 5438insC cause frame shifts, producing a stop 
codon (TGA) at nucleotides 5604-5606. 185delAG causes a frame shift, producing a stop codon 
(TGA) at nucleotides 234-236. Therefore, for the purposes of the present invention, truncating 
mutations at this location of a lower nucleotide number are presumed to be harmful or of clinical 
significance. 

Conversely, the clinical significance of many missense mutations is unclear. Even when 
isolated from a tumor cell, the exact effect on BRCA1 protein must be independently shown. 
Theoretically, most variations in the BRCA1 sequence will be missense variations and relatively 
fewer will be truncating mutations. At the present time, the rules are unknown for which 
missense mutations in BRCA1 are predictably harmful or otherwise clinically significant. The 
BRCA1 gene is simply not sufficiently characterized, and given the history of mutations in other 
genes and computer programs attempting to find predictability, missense mutations will continue 
to be unpredictable. Without a certainty of their clinical significance, simply knowing that a 
missense variation exists may have no value. 

In general, truncated proteins are non-functional or of reduced function by lacking proper 
biological activity. The presence of a BRCA1 gene encoding a truncated protein has a high 
probably of being clinically significant. This is in part due to important portions of the BRCA1 
protein being located in the truncated region and not present in the expressed mutant protein. 
Important functional domains include, for example, any part of the active site, transmembrane 
domains, zinc fingers, phosphorylation sites, glycosylation sites, sites interacting with metal ions, 
coenzymes, cofactors, other ligands or receptors, etc. Furthermore, removal of part of the protein 
molecule or addition of amino acids to the sequence can significantly disrupt the secondary, 
tertiary or quaternary (if any) structure of the protein, even when no obvious functional domain 
has been deleted by the truncation. 
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For example, the 5382insC mutation is found in breast and ovarian cancers. This single 
base insertion creates a stop-codon at codon 1829, truncating the protein at a cysteine residue. 
This truncation deletes less than 2 percent of the coding sequence of BRCA1. Accordingly, all 
truncations that delete this region of the BRCA1 gene would also by inference render the 
5 truncated BRCA1 protein non-functional for its putative tumor suppressor function. Mutant 
BRCA1 genes with even smaller portions of the gene being truncated are also known to be 
associated with cancer. For example, truncating mutations causing a stop codon at nucleotides 
yi 5676-5678, truncating 0.5% of the coding sequence, are also known to be associated with breast 
^ cancer (5677insA; Shattuck-Eidens et ai, JAMA, 273(7):535-541 (1995)). Please note that 
fM several mutations in the DNA result in the expression of the same mutant BRCA1 protein 

yj because each mutation causes a stop codon to be formed at nucleotide site 5676-5678. This 

LP 

T corresponds to codon 1853 (TAC - Tyrosine). Thus, all of these mutations are very likely to 
J!!; cause the same effective result, for example, in terms of susceptibility to cancer or cancer typing. 
W Therefore, detecting these mutations would be diagnostically significant and useful for assessing 
II the susceptibility for cancer. Given these mutations, oligonucleotides complementary to the 
r regions of these mutations are prepared to assay for the presence of these mutations in a sample. 

For the present invention, the truncating mutations are detected in the BRCA1 gene or a 
fragment thereof which contains a mutation which directly or indirectly causes the formation of 
an in-frame stop codon (TAA, TAG or TGA) prematurely at any of codons 2 to 1863 A 
20 premature in-frame stop codon is one that occurs before the natural stop codon, which does not 
occur in a wild-type BRCA1 gene and when expressed results in a truncated protein product. 

These BRCA1 mutations of the present invention may also be defined as specifically 
hybridizing to an oligonucleotide probe having the sequence 5' R1-R2-R3 3* wherein Rl is an 
oligonucleotide of at least three nucleotides, R2 is complementary to TAA, TAG or TGA, and 
25 R3 is an oligonucleotide of at least three nucleotides, the probe hybridizing to a premature in- 
frame stop codon on the mutant BRCA1 gene. 
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Whenever defining an oligonucleotide probe in the present invention, probes capable of 
potentially hybridizing to the sense strand are referred to. It should be recognized that 
oligonucleotide probes having a sequence complementary to these oligonucleotide probes may 
also be used and may specifically hybridize to the anti-sense strand. For diagnostic purposes 
5 either may be used, as DNA from biological samples is generally double stranded and contains 
both the sense and anti-sense strands. 

In the present invention, the following BRCA1 mutations of the present invention 
yp represent one base changes that result in the formation of an in frame TAA, TAG or TGA. These 
J5I mutations of the present invention are defined by forming stop codons at specific locations in 
ji> accordance with TABLE 3. Any expressed protein from BRCA1 genes with these types of 
Id mutations should be truncated accordingly. The substituted nucleotide is indicated in lower case 
~ letters. 

t TABLE 3 

List of Nonsense Mutations 



1=1 Stop Codon Formed Nucleotide Number Base Change 



TaA 127 T>A 

TgA 127 T>g 

tAA 144 G>T 

tAA 147 G>T 

20 tAA 153 OT 

tAG . 174 OT 

tAA * 177 A>T 

TaA 184 T>A 

TgA 184 T>g 

25 tAG 186 G>T 

TGa 191 T>A 

TGa 200 T>A 

tAG 204 G>T 

TaG 208 T>A 

30 tAG 213 A>T 

tAA 216 G>T 
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The genes of the present invention containing nonsense mutations are also defined as 
p BRCAI genes having the sequence 5' R1-R2-R3 3'; where Rl is the wild type BRCAI DNA 
1) sequence from codon 1 to X-l; R2 is TAA, TAG or TGA; R3 is the wild type BRCAI DNA 

sequence from codon X+l to 1862; and where X = 2 to 1861. 
CO The genes of the present invention containing nonsense mutations are also defined by 

m being capable of specifically hybridizing to an oligonucleotide probe having at least 12 
ji\ nucleotides in length and having the sequence 5' R1-R2-R3 3'; where Rl contains at its 3 r end 
II three nucleotides complementary to codon X-l of the wild-type BRCAI gene; R2 = a sequence 
ffj complementary to TAG, TGA or TAA; R3 contains at its 5 r end three nucleotides 
g complementary to codon X+l of the wild type BRCAI gene; where X = 2 to 1862 Other 
oligonucleotide probes complementary to these probes are also acceptable, hybridizing to the 
antisense strand. The oligonucleotide probe is unable to specifically hybridize to the wild-type 
20 BRCAI gene with the same binding affinity as to the mutant BRCAI gene. 

The present invention also involves frame shift mutations involving insertions or 
deletions of 1, 2, 4, 5, 7, 8, or any other number which is not 3 or a multiple of 3, nucleotides. 
Single base deletions of the present invention form one or more stop codons as indicated in the 
following TABLE 4. The formed in-frame stop codon and the location are provided. Any 
25 expressed protein from BRCAI genes with these types of mutations should be truncated 
accordingly. It should be recognized that the present invention includes deletions of 3n+ 1 bases, 
where n is an integer greater than zero and less than 1862. These larger deletions mutations have 
stop codons at nucleotide numbers corresponding to the listed stop codon at the nucleotide 
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number listed. The corresponding nucleotide numbers of the stop codons will be 3n nucleotides 
smaller than those listed. 

TABLE 4 
Single Base Deletions 

Codon Formed Nucleotide Number 
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11 8A-11 88 

j 1 OO-J I oO 


TAG 


1958-1960 

JZ JO "JZOv/ 


TA A 
I aa 


1940 1949 
jZHU-jZt'Z 


TAG 
I rVVJ 


19^8-1960 

JZ JO-jZOV/ 


TAG 

1 AVJ 


1100-1109 

J JUu-J juz 


TAG 


1111-1115 


TflA 


11^7 11^0 

Jj J / "JJJ7 


TAG 

1 AVJ 


117^-1177 
jj / J"jj / / 


I AA 


1AA% 1AA1 

344 1 -3443 


TAA 


3399-3401 


TAA 


3441-3443 


TGA 


3426-3428 


TAA 


3441-3443 


TAG 


3465-3467 


TAG 


3456-3458 


TAG 


3465-3467 


TGA 


3501-3503 
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i AO 


J J 10- J J I o 




i ao 


Jj\J /-JjKJy 




1 ALr 


J J 10- J J io 




TAf T 


^70 ^£1 


J 


TA A 
1 A A 






TAT, 
I AO 


17AA 17A& 
J /44-J /40 




TA A 


Jo i y-JoZl 




TAP, 

1 AO 


J /JJ-J /jj 




T A A 

I AA 


1 Q IC0 1 


1 A 


lOA 


jyuo-jyuo 


y3 


TAA 

1 AA 






TA A 

1 AA 


jyjy-jv4i 




TP A 

lOA 


1QOO 

jyz/oyzy 




T A A 

1 AA 


jyjy-3y4i 




I OA 


4U3j-4U3/ 




TP A 

lOA 


4 A 1 *7 /I A 1 Q 

4U i / -4U i y 


iff 


1 OA 


4U3j-4U3 / 




rr« a 

1 OA 


4U0O-4U/U 




TP A 

1 OA 


4Uoy-4uy l 


if) 


Tp A 

lOA 


/I 1 OO /I 1 O/l 

4IZZ-41Z4 


Rl 


TAP 
1 AO 


/lO 1 O AO 1 A 

4Z1Z-4ZI4 




TAP 
1 AO 


4143-4143 




TAP 

1 AO 


AO 1 1 AO 1 4 
4Z1Z-4ZI4 




TA A 
1 AA 


AOAA A0A9 
4ZU0-4ZU5 


ZD 


TAP 

1 AO 


A0 1 0 AO 1 A 
4Z1Z-4Z14 




TA A 

1 AA 


A0Q1 AOG^ 

4zyj-4zyj 




TAP 

1 AO 


aoaa ao/;c 
4ZOO-4ZOo 




T A A 

1 AA 


AOG1 AOG< 

4zyj-4zyD 




TP A 

lOA « 


4JZy-433 1 


1 A 

ill 


TA A 
I AA 


4J3Z-43J4 




TAG 


A CA A*i £L~\ 

4359-4361 




TAG 


4371-4373 




TAA 


4416-4418 




TAA 


4482-4484 


35 


TAG 


4467-4469 




TAA 


4482-4484 




TAA 


4512-4514 




TAG 


4629-4631 




TGA 


4758-4760 
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1 AA 


Af*AA A&A& 




I OA 


4/ jo-4/OU 




1 AO 


4/91-4/93 




I OA 


/ion /toin 
491 /-4V 19 


J 


1 AO 


4878-4880 




1GA 


4917-4919 




TAA 

1 AA 


4905-4907 




1GA 


4917-4919 




T/~* A 

1GA 


4932-4934 


1 A 


1GA 


5013-5015 




1 AA 


/i aao a r\t\ a 

4992-4994 


5t 


1GA 


5013-5015 




TGA 


C AO /4 AO 

5034-5036 




TGA 


5088-5090 


fp5 


T a A 

TAA 


5043-5045 




TGA 


5088-5090 




TAA 


5145-5147 




TAA 


5H5-5117 


!: 


^r* a a 

TAA 


C y AC 1 /l« 

5145-5147 




I AA 


C t C A CI f / 

5154-5156 




1GA 


5184-5186 


El 


1GA 


5220-5222 




I AG 


5232-5234 




T A 

1 AG 


oc/c coco 

5250-5258 


ZD 


1GA 


5274-5276 




IGA 


5304-5306 




TAG 


5409-5411 




TGA 


5493-5495 




TAG 


5424-5426 


30 


TGA 


5463-5465 




TGA 


5616-5618 




TGA 


5562-5564 




TGA 


5616-5618 




TAG 


5643-5645 


35 


TGA 


5679-5681 



Two base deletions of the present invention form stop codons as indicated in the 
following TABLE 5. The formed in-frame stop codon and its location are provided. Any 
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expressed protein from BRCAI genes with these types of mutations should be truncated 
accordingly. It should be recognized that the present invention includes deletions of 3n+2 bases, 
where n is an integer greater than zero and less than 1862. These larger deletions mutations have 
stop codons at nucleotide numbers corresponding to the listed stop codon at the nucleotide 
number listed. The corresponding nucleotide numbers of the stop codons will be 3n nucleotides 
smaller than those listed. 



TABLE 5 
Two Base Deletions 



Codon Formed 



Nucleotide Number 



TGA 
TAA 
TGA 
TGA 
TGA 
TAA 
TGA 
TGA 
TGA 
TAG 
TGA 
TGA 
TAA 
TGA 
TAA 
TGA 
TAA 
TAA 
TGA 
TGA 
TGA 
TAG 
TGA 
TAA 
TGA 



141-143 
162-164 
234-236 
183-185 
234-236 
309-311 
249-251 
309-311 
315-317 
354-356 
366-368 
402-404 
378-380 
402-404 
432-434 
414-416 
432-434 
453-455 
462-464 
477-479 
537-539 
507-509 
537-539 
588-590 
657-659 
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TGA 




669-671 




TGA 




678-680 




TAA 




690-692 




TAA 




693-695 


5 


TGA 




759-761 




TAG 




705-707 




TGA 




759-761 




TAG 




708-710 




TGA 




759-761 


10 


TGA 




795-797 




TGA 




n\-ii3 




TGA 




195-191 




TGA 




804-806 




TGA 




825-827 


H 


TAA 




843-845 




TAA 




846-848 


Til 


TGA 




849-851 




TGA 




864-866 




TAA 




855-857 


io 


TGA 




864-866 


ft! 


TGA 




879-881 




TAG 




906-908 




TAA 




900-902 




TAG 




906-908 


25 


TGA 




972-974 




TAA 




918-920 




TGA 




972-974 




TAA 




996-998 




TGA 


• 


1023-1025 

X V mm X \J mm+J 


30 


TGA 




1032-1034 

X \j ^/ mm X w T 




TAA 




1035-1017 




TAA 




1071-1073 




TAA 




1089-1091 




TGA 




1101-1103 


35 


TGA 




1104-1106 




TAG 




1107-1109 




TGA 




1149-1151 




TGA 




1161-1163 




TAA 




1179-1181 
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TO A 




1 1 76-1 1 78 
11/ O- 1 1 / o 


TA A 




1 1 70- 1 1 8 1 

11/7-1101 


TAr T 




i 9AQ 1911 
1 ZUV- 1Z 1 1 


TO A 




i9nn i?n9 
1 zuu-i zuz 


tat. 




1 9HQ 1911 
iZUV-lZl i 


i o/\ 




i o i q i 99n 

1Z15-1ZZU 


T AO 




1 94^ 1 949 
1 Z4J- 1Z4 / 


TA A 




1961 196^ 
1Z03-1Z0D 


TO A 




1966 1962 
1ZOO-1 Z05 


TO A 




ngi 1926 
1Z54-1Z50 


TAO 




1972 192H 
1Z / o-lZoU 


TO A 




1924 1906 
1Z54-1Z50 


1 vjA 




1929 192Q 
1 Zo /-lZoV 


TA A 

1 v_rA 




1 1A9 1 1A4 
13UZ-13U4 


TO A 




1 lA^s 1 1A9 

13UJ-13U/ 


TAA 

1 OA 




1114 1 1 1 A 
13 14-13 10 


taa 
1 vjr/\ 




1 19< 1 192 
13Z0-13Z5 


TAA 
1 \JJ\ 




1 149 1 14Q 
134/-134y 


TA A 




133Z-1334 


TO A 




1 147 1 140 
134 /-134y 


TO A 




1162 117A 
1305-13 /U 


TO A 




11^6 11^2 
1330-1335 


TOtA 




1 162 1 17A 
1305-13 /U 


TO A 




1 177 1 170 


TO A 




1 4 1 Q 1 49 1 


TO A 




110^ 1107 


TO A 




1410 1491 

1 *t 1 1 HZ 1 


TO A 




1492 141 A 


TO A 




1441 144^ 


TO A 




1440-14^1 

1 *T*T 1 4 -? 1 


TA A 

1AA 




1 /I *7A 1 /1 0 1 


TAA 




1464-1466 


TAA 




1479-1481 


TGA 




1485-1487 


TGA 




1551-1553 


TAG 




1512-1514 


TGA 




1551-1553 


TAG 




1539-1541 


TGA 




1551-1553 
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1 OA 




1 JO 1" I JO J 




TA A 
1 AA 




1 6 1 7- 1 £ 1 Q 

1 O 1 /-1U17 




TA A 
I AA 








TA A 




IOZj- lOZJ 


J 


TA A 
1 AA 




1 OZy- 1 Oj 1 




1 OA 




IOjV- 1001 




Tr^A 

1 OA 




1 1C\A 1 7H£ 
1 /U4-1 /UO 




TA A 
1 AA 




1 77 < 1 707 
1 /Zj-1 /Z / 




TA A 

1 AA 




1 /04-l /OO 


1 Ci 


TAP 

1 AO 




t 7<7 1 7£Q 

1 /o/-i /oy 




Tn a 




1 77£ 1 775? 




TA A 

1 AA 




1 7C7 1 7QA 




TP A 

1 uA 




i 7Q/i i 7G£ 

i /y4-i /yo 




TPA 

1 OA 






Yt 


TA A 

1 AA 




1 oZl-loZJ 




1 OA 




1 S£G 1 Q71 

i ooy- i o / l 




TA A 
1 AA 




1 2^7 1 fi^Q 

loj /-lojy 


™ 


Tr;A 

1 OA 




1 Q£Q 1 271 
1 ooy- 1 o / 1 




TA A 
1 AA 




iq^c i CH7 

iyj j-iyj / 




T A A 
1 AA 




1011 1 01 1 

i y i l-iyij 




TA A 
1 AA 




1QK 1Q^7 

1 7J J-l / 


Q 


T A A 
I AA 




1Q7A 1Q98 




TA A 
i AA 




10^ 10^7 
1 yj j- lyj 1 




t An 

1 AO 




1 QdA 1 O^dA 

i y*t*t- 1 yn-o 


Zj 


Tn a 
1 OA 




1 QC< 1 Q£Q 

iyoo-iyoo 




TAP 

i AO 




ZUUi-ZUUj 




TA A 
i AA 




7H1 q onoi 
zuiy-zuzi 




TP A 

lOA 




ZUZo-ZUJU 




Tr;A 

1 OA 




ZU4U-ZU4Z 


jU 


1 AO 




IA/1'I 7fVK 




TAP 

1 AO 




2U52-21D4 




TGA 




2058-2060 




TAA 




2130-2132 




TAA 




2082-2084 


35 


TAA 




2130-2132 




TAA 




2160-2162 




TGA 




2172-2174 




TAA 




2184-2186 




TGA 




2193-2195 
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91 Q9-7901 
z i yy-z.ZtV i 




TA A 
1 AA 




9947-994Q 

ZZt* / "iity 




1 OA 




ZZO J-ZZO / 




TA A 
1 AA 




99^A 99S8 
zzjo-zzjo 


5 


I OA 




99£^ 99£7 
ZZOJ-ZZO / 




TA A 
I AA 




9971 9971 
ZZ / l-ZZ / j 




TAP 

1 AO 




OOQO OOQ1 
LLoy-LLy 1 




T A A 
1 AA 








T A A 
1 AA 




01AA 91J.9 
Zj4U-Zj4Z 


1 f\ 

jyJ 


TA A 

1 AA 




91A1 91A^i 




lOA 




91J.Q 91^1 
ZJ*+7-ZJ J i 


ys 


lOA 




91Q7 91QO 


03 


1 AO 




9171 917^ 




1 uA 




9107 91QQ 


45 


1 AO 




Z4I D-Z4 1 / 




lOA 




9/1A9 OAAA 
Z44Z-Z444 


s 555; 


TAP 

i AO 




9451 9A01 




T A 




Z44o-Z4jU 




I AO 




OAQ1 9AC1 
Z4o i-Z4oJ 


go 


T A A 

i AA 




ZD 14-Zj 10 




TCI A 
lOA 




9^A1 9^41 




TA A 
1 AA 




9^80, 9^89 
ZjoU-zjoz 




TA A 
1 AA 




0^1 A 9^7£ 




TA A 
I AA 




9^80 9^89 
ZjoU-ZjoZ 


25 


1 AO 




9^81 9^2^ 




Tf^A 
1 VJA 








TA A 
1 AA 




ZOU4-ZOUO 




TP, A 
lOA 




9£99 9£9<1 
ZOZZ-ZOZ4 




TA A 

i AA 


• 


9A98 9A1A 
ZOZo-ZODU 




TCI A 
1 OA 




9££7 9AAQ 

zoo /-zooy 




lOA 




1£01 1£7< 

Zo/i-Zo/j 




TGA 




2820-2822 




TAA 




2700-2702 




TGA 




2820-2822 


35 


TAA 




2709-2711 




TGA 




2820-2822 




TAA 




2736-2738 




TGA 




2820-2822 




TAA 




2793-2795 
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Tf T A 
1 KJt\ 






Tf^A 




9896-9898 


Tp T A 
1 KJt\ 




98^6-98^8 


T A A 




98A9 786A 
ZoOZ-ZoO^f 


T A A 
i AA 




ZooO-Zooo 


T A A 




707^ 7G77 


1 OA 




7Q1A 7G1£ 


TAA 

1 AA 




7G17 7G1G 

zvj /-zvjy 


t a n 
1 AO 




zv4y-zv5 1 


t a r* 
I AO 




7GA7 7Q£G 


TAA 

1 AA 




1A74 1A7A 


nr a 
1 AO 




7GQ1 7GQ1 

Zyv i -lyyj 


T A A 

i AA 




IflOyl 1A7/C 


TAA 

i AA 




1AOQ 


1 AO 




1AC1 1AC1 


T A A 

1 AA 




^H07 1AOQ 


X A A 

1 AA 




1AQ1 1AG^ 


lOA 




1AOG 11 A1 

JUVVo iUi 


Tn a 
I OA 




1 1 7£ 1 1 7Q 

j izo-J 1Z5 


I OA 




1 1 A 7 1 1 AQ 
J 14 /-J 147 


TP A 

lOA 




1 1 1 1 £7 
j 103-J 10/ 


1 AO 




line 1 1 07 

j ivj-j iy / 


TA A 

1 AA 




17A1 17A1 


TA A 

1 AA 




17AA 17A£ 
jZU4-jZU0 


TAP 

1 AO 




171 A 171 7 
3Z1U-JZ1Z 


TA A 

1 AA 




177^ 1777 


TA A 
i AA 




17AQ 17^1 


I AO 




17/1A 17A7 
JZ4U-JZ4Z 


TA A 
1 AA 




17/1Q 17^1 


1 OA 




17^7 17^A 


T A A 

i AA 




17TA 1777 


TAG 




3264-3266 


TAA 




3270-3272 


TGA 




3273-3275 


TAA 




3291-3293 


TAG 




3285-3287 


TAA 




3291-3293 


TGA 




3294-3296 


TGA 




3309-3311 
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TAG 




3306-3308 


TGA 




3309-3311 


TGA 




3312-3314 


TAG 




3336-3338 

J J J \s J ~J J o 


TAG 




3369-3371 


TA A 




JJJ / "JJJ7 


TACr 
1 /\VJ 






TGA 




1390-339? 


TA A 




1199-1401 


TA A 






TGA 

1 VJr\ 




1496-142R 

J*tZ,v — J*TZ»0 


TO A 




141S-1417 


TA A 




14S6-14SR 


TA A 




1477-147Q 


TA A 




1S10-1S12 


TGtA 

i vJrV 




IS 07-1 ^09 

jJU/ JJU7 


TA A 




1S10-1S1? 


taTt 




1S14-1S16 

J J J*T-J J JU 


1 Vj/\ 




1<1 A_l<1 Q 


TAf, 




1S14-1S16 


TGA 




15SR-1S60 


TO A 




1S67-1S69 


TGA 




1S70-1S7? 

J J / U"J J / z. 


Tf T A 
i VJ/\ 




1SR7-1SR4 


TrtA 




1S79-1SR1 


TGA 




15R2-3S84 


TGA 




1SRR-3590 


TAG 




3606-3608 


TGA 


* 


3615-3617 

JU l Jul / 


TGA 




3621-3623 


TA A 




16?7_16?Q 


TAG 




3648-3650 


TAG 




3675-3677 


TAG 




3687-3689 


TAG 




3768-3770 


TAG 




3723-3725 


TAG 




3768-3770 


TGA 




3744-3746 


TAG 




3768-3770 
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TGA 




3753-3755 


■ 


TAG 




3768-3770 




TGA 




3771-3773 




TGA 




3777-3779 


5 


TAA 




3813-3815 




TAG 




3843-3845 




TAG 




3849-3851 




TAA 




3876-3878 




TAG 




3912-3914 


10 


TAA 




3906-3908 




TAG 




3912-3914 




TGA 




3921-3923 


fi 


TAA 




3918-3920 




TGA 




3921-3923 




TAA 




3930-3932 




TAG 




3927-3929 


Ui 


TAA 




3930-3932 


a 


TAG 




3972-3974 


H ; 


TGA 




3975-3977 




TAG 




3996-3998 




TGA 




4020-4022 




TAG 




4017-4019 


Lai: 


TGA 




4020-4022 




TGA 




4101-4103 


25 


TGA 




4026-4028 




TGA 




4101-4103 

1 X \J x W X \J <*J 




TAA 




4080-4082 




TGA 




4101-4103 

r X V/ X i X \S 




TGA 




4125-4127 


30 


TGA 




4146-4148 




TGA 




4143-4145 




TGA 




4146-4148 




TGA 




4149-4151 




TAA 




4179-4181 


35 


TGA 




4170-4172 




TAA 




4179-4181 




TGA 




4215-4217 




TAA 




4206-4208 




TGA 




4215-4217 
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TGA 




4233-4235 


TGA 




4239-4241 


TGA 




4254-4256 


TGA 




4284-4286 


TAA 




4323-4325 


TGA 




4151-41S5 

"J JJ 7JJJ 


TAA 

1 rvTV 




4395-4397 


TGA 






TAA 




419S-4197 


TGA 




44 19-4471 


TGA 




4414-4416 


TAG 

1 .rVVJ 




4497-4499 


TGA 




4467-4460 


TAG 




44Q7-44QQ 


TGA 




4500-4502 


TGA 




4519-4541 


TGA 




4S48-4S50 


TAG 




4561-4565 


TAA 




4S75-4S77 


TAA 




45R1-4SR1 


TAA 




4614-4616 


TGA 




4617-4614 


TGA 




4629-4631 


TGA 




4632-4634 


TAG 




4635-4637 


TAG 




4674-4676 


TGA 




4641-4643 

TV T 1. IV I J 


TAG 




4674-4676 

IV / 1 IV / V 


TAA 


* 


4704-4706 

~ / V I » / V V 


TGA 




4713-4715 


TGA 






TGA 




4836-4838 


TGA 




4842-4844 


TGA 




4848-4850 


TGA 




4857-4859 


TGA 




4977-4979 


TAA 




4917-4919 


TGA 




4977-4979 


TAA 




4932-4934 
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TGA 


4977.4979 




TAA 


4992-4994 




TAA 


5148-5150 




TAA 


5115-5117 


5 


TAA 


5148-5150 




TGA 


5160-5162 

■J 1 \J\J J 1 VJZ* 




TGA 


5196-5198 

■j i y\j j i /O 




TGA 






TAG 




1 0 


TA A 


c?R8 




1 \Jr\ 


JJ\J / 




TGA 


511 1-511 5 
jj i j"jj i j 




TGA 


S119-S191 
j j i y jj^l i 




TGA 


5601-5601 


fM 


TAG 


S400-540? 






JOUIOOUJ 




TGA 


5421-5423 




TGA 


5601-5603 




TAG 


5424-5426 


w 


TGA 


5601-5603 


s ■«? 


TGA 


5634-5636 




TAA 


5652-5654 




TGA 


5658-5660 




TAG 


5706-5708 



25 Deletion mutations in the BRCA1 gene containing a truncating mutation may also be 

defined as having the sequence 5* R1-R2 3'; where Rl is the wild type BRCA1 DNA sequence 
from nucleotide number 120 to X; R2 contains the wild type BRCA1 DNA sequence from 
nucleotide number X+Y+l to 5571, where Y = 3n+l or 3n+2 where n is an integer of zero or 
greater; and where X = 123 to 5707. 

30 Alternatively, the mutations may be defined as being specifically hybridizable to an 

oligonucleotide probe being at least 12 nucleotides in length and having the sequence 5' R1-R2 
3'; where Rl contains at its 3' end three nucleotides complementary to nucleotide numbers X-2, 
X-l and X the wild-type BRCA1 gene; R2 contains at its 5' end three nucleotides complementary 
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to nucleotide numbers X+Y+l, X+Y+2, and X+Y+3 of the wild type BRCA1 DNA sequence; 

where Y = 3n+l or 3n+2 where n is an integer of zero or greater; and where X = 122 to 5706. 
Single base insertions of the present invention form stop codons as indicated in the 

following TABLE 6. The formed in-frame stop codon and the location are provided. Any 
5 expressed protein from BRCA1 genes with these types of mutations should be truncated 

accordingly. It should be recognized that the present invention includes insertions of 3n+l bases, 

where n is an integer greater than zero and less than 1861. These larger insertions mutations 
yr| have stop codons at nucleotide numbers corresponding to the listed stop codon at the nucleotide 

number listed. The corresponding nucleotide numbers of the stop codons will be 3n nucleotides 
lW larger than those listed. 

m TABLE 6 

Single Base Insertions 



Q Codon Formed Nucleotide Number 

TGA 144-146 

1§ TGA 123-125 

H TGA 144-146 

^ TAA 165-167 

TGA 144-146 

TAA 165-167 

20 TGA 147-149 

TAA 165-167 

TAA . 156-158 

TAA " 165-167 

TGA 237-239 

25 TAA 165-167 

TGA 237-239 

TAA 177-179 

TGA 237-239 

TGA 186-188 

30 TGA 237-239 

TAG 189-191 

TGA 237-239 
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TGA 


189-191 




TGA 


237-239 




TAG 


198-900 

1 70 Z.V/V 




TGA 

I VJrY 


917-919 


J 


TGA 


198-700 




TGA 

1 vJ/A 


Z, J / "Z, J 7 




TGA 
1 VJrY 


704-706 

Z.U*T Z.UV 




TGA 


717-719 




TA A 


911-915 

Z. 1 J Z. X 


1 n 


TGA 


717-719 

Z»J / Z» J ~ 




Tf T A 

I vjr/\ 


? 1 6-9 1 R 

Z. 1 U Z, I o 




TGA 
1 \Jr\ 


717-719 


si 


T A A 


911.711 

Z,J 1"ZJJ 




TGA 


717-719 

Z. J / "ZJ7 




T AO 


914 916 




Tfl A 
1 VJ/\ 


917-910 

Z,J f -ZJ7 


O si 


TGA 
1 \Jr\ 


914-916 

Z,- )*T ~Zr JU 




TGA 


917-919 

Z.J / "Z»-3y 




TA A 


119-114 

J 1 Z," J 1*+ 


9W 


TGA 


917-919 

Z* J / ZrJ 7 


111 


TA A 


1 1 7-1 1 4 


y 


TAG 


949-9 SI 

Z.T7 Z#«J 1 




TA A 


117-114 




TGA 


749-7 51 

Z.^ -7 Z<«y I 


9^ 


TA A 


117-114 

-7 1 Z." J I *T 




TA A 


757-754 

iJZ ZJ*T 




TA A 


112-314 




TAG 


758-760 




TA A 


112-114 

J 1^ JIT 


in 


TGA 


258-260 




TA A 


119 114 




TAA 


267-269 




TAA 


312-314 




TAA 


276-278 


35 


TAA 


312-314 




TAA 


282-284 




TAA 


312-314 




TAA 


285-287 




TAA 


312-314 
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TAG 








TA A 








Tf T A 




100-10? 

JvU" J UZ 




TA A 




119-114 


c 

J 






100-11 1 




T A A 




11? 114 
J I ZO IH 








100-11 1 




TA A 
1 AA 




117-114 




1 VJA 




11 8-l?0 


1 A 


TA A 




11? 114 

J iZO 1*T 




i OA 




^ 1 8 ion 




TA A 
i AA 




J I JO 1 / 




TriA 

iOA 




11 8-l?0 




I ALT 




1S7 1SQ 




TP A 

I OA 




HQ 77fi 


ill 


TAP* 

I AO 




1S7 ISO 

jj /-joy 


Is 5 3 


1 AA 




177 17G 
JZ I-j£y 




t An 

1 AO 




1S7 ISO 




TAP. 
1 r\\J 




110-11? 
J jU-j JZ 




TAP, 

1 AO 




1S7 ISO 




TAp. 




111-11S 


fli I 


TAG 
I AO 




1S7-1S0 




toa 

I OA 




14? 144 


H ; 


TAP, 
I AO 




1S7-1S0 


Zj 


T Afl 
I AO 




14S 147 




TAP. 
1 ri\J 




1S7-1S0 

JJ/OJ7 




TAP, 
1 AO 




1S1-1S1 




TAP. 
1 r\\J 




1S7-1S0 

JJ / "JJ7 




Tp.A 




160-171 




TAP. 
1 AO 




1S7 ISO 




TP A 

iuA 




171 




TGA 




405-407 




TGA 




369-371 




TGA 




405-407 


35 


TGA 




372-374 




TGA 




405-407 




TAA 




381-383 




TGA 




405-407 




TAG 




390-392 
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TGA 




405-407 




TGA 




390-392 




TGA 




405-407 




TAA 




435-437 


5 


TGA 




405-407 




TAA 




435-437 




TGA 




417-419 




TAA 




435-437 




TAA 




420-422 


1 0 


TAA 




435-437 




TO A 




420-49? 


i-.fl 


TAA 




435-437 




TAA 




420-42? 




TAA 




435-437 


11 


TAG 




420-422 




TAA 




435-437 


\ f\ 

•r' ■> 


TAA 




426-428 




TAA 




435.437 




TAG 




429-43 1 


H 


TAA 




435-437 




TAA 




432-434 




TAA 




435-437 




TGA 

1 VJ.fl. 




432-434 




TAA 




435-437 


25 


TAA 




432-434 




TAA 

1 AA 




435-437 




TAG 




432-434 




TAA 

1 AA 




435-437 




TAA 

X AA 


• 


456-458 


30 


TAA 




435-437 




TA A 




456-458 




TAA 




444-446 




TAA 




456-458 




TAA 




447-449 


35 


TAA 




456-458 




TGA 




450-452 




TAA 




456-458 




TAA 




453-455 




TAA 




456-458 
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TGA 

1 \JrV 




465-467 


TAA 




456-458 


TGA 




465-467 


TGA 




4R0-4R7 


TGA 




465-467 

*tU»^ tU / 


TGA 




48A 489 


TA A 




474-476 


TGA 




48A-4R7 


TGA 




477-47Q 


TOtA 




ASA 487 


TO A 




^4A ^47 


TO A 




A8A 487 


TO A 




^4A <\47 


TAP, 




4Q8 ^AA 


TO A 




^4A ^47 


TA A 




^A7 ^AQ 

ju /-jvy 


TOA 




^4A ^47 


TOtA 




^A7-SAQ 


TOA 




^4 A- ^47 


TAA 




5A7-5AQ 
ju /- ju~ 


TOA 




^4 A- 547 


TAG 




5A7-5AQ 


TGA 




S40-547 


TAG 




510-512 


TGA 




540-547 


TAA 




5H-51 5 


TGA 




S40-547 

J t tU~J*TZ 


TAA 




S77-574 


TGA 


* 


54A-547 


TAG 




575-577 


TOA 




ZAC\ ^47 


TAG 




537-539 


TGA 




540-542 


TAA 




591-593 


TGA 




540-542 


TAA 




591-593 


TGA 




546-548 


TAA 




591-593 


TAA 




549-551 
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TA A 






TO A 






TA A 




jy 1-J7J 


I AO 




^7fl ^77 
j fV-j /Z 


TA A 






1 AO 




^7£ ^7fi 

D /OO /o 


TA A 
1 AA 




^Q1 ^Q"} 


I OA 




ZT/TA CCS) 

oou-ooz 


TA A 




J71-J7J 


TP A 

1 OA 




&C(\ CCO 

oou-ooz 


TAP 

1 AO 




Cf\C C(\Q 

OUO-OUo 


1 OA 




ccn ccs) 

oou-ooz 


tap 

I AO 




£ 1 Z £ 1 *7 
Ol!)-Ol / 


TP, A 

1 OA 




CC(\ CCS} 

OOU-OOZ 


TA A 
1 AA 




fS)\ CS)"1 
OZI-OZj 


Tr»A 
1 OA 




AACi &fS) 
OOU-OOZ 


TA A 
1 AA 




fkAl &AA 


TfrA 




ccn ccs) 
OOU-OOZ 


TA A 
1 AA 




ODH-ODO 


TO A 
1 OA 




CC(\ CCS) 

OOU-OOZ 


TPtA 
1 OA 




&^A 6.zc 


TO A 
i OA 




OOU-OOZ 


TA A 




OJ't-OJO 


TO A 




OOU-OOZ 


I rVVJ 




CZA 


TO A 




OOU-OOZ 


TO A 
1 OA 




£77 A7A 
0 /Z-O /*f 


TO A 
I OA 




£Afl AA7 
OOU-OOZ 


TCI A 
1 OA 




£77 A7A 
0 /Z-0 /t" 


TO A 
1 OA 






TP A 

I OA 




o/z-o /4 


TGA 




681-683 


TAA 




693-695 


TGA 




681-683 


TAA 




693-695 


TGA 




684-686 


TAA 




693-695 


TAA 




696-698 


TAA 




693-695 
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X A A 

i A A 




OVO-OVo 


IOA 




7£7 7AA 


T A A 

1 AA 






I OA 




7£7 7/£/t 


t a a 

1 AA 




I\)j-l\J 1 


TP A 

1GA 




/OZ-/OH 


TP A 

luA 




/UJ-/U/ 


TP A 

1GA 




"7/C7 7£/1 


TP A A 

TAA 




7U5-7U7 


TP A 

1 OA 




/oZ-/04 


T A P 

1 AG 




ta< tat 


tp a 
iGA 




7£7 H£A 


TAP 

1 AG 




7AO *71A 


TP A 
IGA 




7£7 7 A/1 


tp a 
IGA 




7AO 71 A 


TP A 

1 OA 




T/iO 7/CA 


TAP 

1 AO 




711 711 

/1 1-/13 


TP A 

TGA 




"7£0 7£A 

7o2-7o4 


TP A 

lOA 




77A 777 


TP A 

TOA 




/OZ-/04 


TP A 

lOA 




TfOX "770 


tp a 

lOA 




"7AO 


1 AO 




7<A 7^5 


TP- A 

lOA 




7£7 7£A 
/OZ-/04 


lOA 




7<0 7£1 


TP A 

IOA 




7£7 7AA 


TP A 

I OA 




7QC CAA 


TP A 

lOA 




7£7 7£A 


TAA 

lOA 




7Q0 qaa 


TAP 

1 AO 




7£ 5 77 A 
/Oo-/ /U 


TP A 

I OA 




700 QAA 


TGA 




774-776 


TGA 




798-800 


TAA 




783-785 


TGA 




798-800 


TAA 




786-788 


TGA 




798-800 


TAG 




795-797 


TGA 




798-800 
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TGA 795-797 

TGA 798-800 

TGA 807-809 

TGA 798-800 

5 TGA 807-809 

TGA 828-830 

TGA 807-809 

TGA 828-830 

TGA 813-815 

10 TGA 828-830 

C- TAA 822-824 

Si TGA 828-830 

TAA 846-848 

5 TGA 828-830 

W TAA 846-848 

fi TAG 843-845 

m TAA 846-848 

TAA 849-851 

f* TAA 846-848 

21 TAA 849-851 

0? TGA 852-854 

21 TAA 849-851 

fi TGA 852-854 

**■ TGA 867-869 

25 TGA 852-854 

TGA 867-869 

TAA 858-860 

TGA 867-869 

TGA • 882-884 

30 TGA 867-869 

TGA 882-884 

TAA 870-872 

TGA 882-884 

TAG 909-911 

35 TGA 882-884 

TAG 909-911 

TAG 885-887 

TAG 909-911 

TGA 894-896 
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TACr 




000 01 1 




TA A 




807 £00 

07 /-077 




I AO 




QAQ Q1 1 




TA A 
I AA 




qaq qao 


c 

J 


1 AO 




QAQ Q1 1 

yuy-y 1 1 




TP A 




QAA QAO 




TAP 

1 AO 




QAQ Q1 1 

yuy-y 1 1 




T A A 

I AA 




QAA QAO 

yuu-yuz 




TAP 

1 AO 




QAQ Q1 1 

yuy-y 1 1 


1 n 


lAu 




QAA QAO 

yuu-yuz 


r» 


TAP 

1 AO 




QAQ Q1 1 

yuy-y 1 1 




Tn a 
1 OA 




Q7^ Q77 
y /j-y / 1 




TAT, 
I AO 




QAQ Q1 1 

yuy-y 1 1 


If. 


TP T A 

I OA 




07^ Q77 




T A A 
1 AA 




Q7 1 Q7 1 
yZl-yZj 




iOA 




Q7< Q77 

y / j-y / / 


I J 3 


IOA 




on qic 




TP A 

iuA 




Q7C Q77 

y o-y / / 




TAP 
I AO 




Q1Q Q/t 1 

yjy-y4i 


¥A 


TP A 
I OA 




Q7^ Q77 

y / j-y / / 




TP A 

1 OA 




GIG Q41 

yjy-y4i 




i OA 




G7^ Q77 

y / j-y / / 




T A A 
1 AA 




GAS Q<fl 




i OA 




G7^ Q77 

y / j-y / / 




1 AO 




you-yoz 




I OA 




Q7C 077 

y 1 j-y / / 




TA A 
1 AA 




QQQ 1 AA 1 

yy y- i uu i 




i OA 




07 c Q77 




TA A 
I AA 




ooQ inni 

yyy~ 1 UU I 




TA A 




079 Qfifl 

y / 0-70U 




TA A 

1 AA 




QQQ 1 AA 1 

yyy-iuui 




TAG 




981-983 




TAA 




999.1001 




TAG 




984-986 


35 


TAA 




999-1001 




TGA 




1026-1028 




TAA 




999-1001 




TGA 




1026-1028 




TGA 




1002-1004 
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TGA 




1026-1028 


TAG 




1005-1007 


TGA 




1026-1028 


TAA 




1011-1013 


TGA 




1026-1028 


TGA 




1017-1019 


TGA 




1026-1028 


TA A 




1020-1022 


TGA 




1026-1028 


TA A 




1035-1037 


TGA 




1026-1028 


TAA 




1035-1037 


TAG 




1032-1034 


TAA 




1035-1037 


TGA 




1032-1034 


TAA 

1 rvrV 




1035-1037 


TAA 




1038-1040 


TAA 




1035-1037 


TA A 




1038-1040 


TA A 




1074-1076 


TAA 




1038-1040 


TAA 




1074-1076 


TAG 




1041-1043 

X \J V X X \f i *^ 


TAA 




1074-1076 


TAA 




1044-1046 


TAA 




1074-1076 


TAG 




1062-1064 


TAA 




1074-1076 


TAG 




1065-1067 


TAA 




1074-1076 


TAA 




1092-1094 


TAA 




1074-1076 


TAA 




1092-1094 


TAG 




1077-1079 


TAA 




1092-1094 


TAG 




1080-1082 


TAA 




1092-1094 


TGA 




1080-1082 


TAA 




1092-1094 
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TAG 




1089-1091 


TAA 




1092-1094 


TAA 




1104-1106 

X X V/ T X X V Vj» 


TAA 




1092-1094 


TAA 




1104-1106 


TGA 




1095-1097 


TAA 




1104-1106 

1 X \J\ 1 X v w 


TAG 




1101-1103 


TAA 




1104-1106 


TGA 




1101-1103 

X X V/ X X X v 


TAA 




1104-1106 


TGA 




1107-1109 


TAA 




1104-1106 


TGA 




1107-1109 


TAG 




1110-1112 

1 1 1U X X X ^-r 


TGA 




1107-1109 


TAG 




1110-1112 

ill \J X 1 i -£■> 


TGA 




1 152-1154 


TAG 




1110-1112 

XXXV/ X 1 X X* 


TGA 




1152-1154 

X X x' w X X — ' « 


TAG 

1 AvJ 




1122-1124 

X X X X A* ■ 


TGA 




1152-1154 


TGA 




1128-1130 

X X Am* \J X X V/ 


TGA 




1152-1154 

X X ^ *m» X X w 1 


TAA 




1131-1133 


TGA 




1152-1154 

X X m« X X +f ■ 


TAA 




1134-1136 


TGA 




1152-1154 


TGA 




1140-1142 


TGA 

X VJ XX 




1152-1154 


TAA 




1146-1148 


TGA 




1152-1154 


TGA 




1164-1166 


TGA 




1152-1154 


TGA 




1164-1166 


TAG 




1161-1163 


TGA 




1164-1166 


TGA 




1161-1163 


TGA 




1164-1166 
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TAA 




1182-1184 


TGA 




1164-1166 


TAA 




1182-1184 


TAG 




1167-1169 


TAA 




1182-1184 


TAA 




1170-1172 


TAA 




1182-1184 


TGA 




1173-1175 


TAA 




1182-1184 


TAG 




1176-1178 


TAA 




1182-1184 


TGA 




1176-1178 


TAA 




1182-1184 


TAA 




1179-1181 


TAA 




1182-1184 


TAG 




1212-1214 


TAA 




1182-1184 


TAG 




1212-1214 


TAA 




1188-1190 


TAG 




1212-1214 


TAG 




1197-1199 


TAG 




1212-1214 


TGA 




1197-1199 


TAG 




1212-1214 


TGA 




1203-1205 


TAG 




1212-1214 


TAA 




1206-1208 


TAG 




1212-1214 


TGA 


• 


1221-1223 


TAG 




1212-1214 


TGA 




1221-1223 


TGA 




1215-1217 


TGA 




1221-1223 


TAG 




1248-1250 


TGA 




1221-1223 


TAG 




1248-1250 


TGA 




1224-1226 


TAG 




1248-1250 


TAG 




1233-1235 
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TAG 




1248-1250 




TGA 




1233-1235 




TAG 




1248-1250 




TAA 




1245-1247 


5 


TAG 




1248-1250 




TAA 




1266-1268 




TAG 




1248-1250 




TAA 




1266-1268 




TAG 




1251-1253 




TAA 




1266-1268 




TAA 




1260-1262 




TAA 




1266-1268 




TGA 




1269-1271 




TAA 




1266-1268 


is 


TGA 




1269-1271 


ii; f'i 


TGA 




1287-1289 




TGA 




1269-1271 


3 


TGA 




1287-1289 




TAG 




1272-1274 


6b 


TGA 




1287-1289 




TGA 




1272-1274 




TGA 




1287-1289 




TAG 




1281-1283 




TGA 




1287-1289 


25 


TAG 




1284-1286 




TGA 




1287-1289 




TGA 




1290-1292 




TGA 




1287-1289 




TGA 


• 


1290-1292 


30 


TGA 




1305-1307 




TGA 




1290-1292 




TGA 




1305-1307 




TGA 




1308-1310 




TGA 




1305-1307 


35 


TGA 




1308-1310 




TGA 




1317-1319 




TGA 




1308-1310 




TGA 




1317-1319 




TGA 




1329-1331 



62 



Mutations in the BRCA1 Gene 
Attorney Docket No: 05371.0032.999 





TGA 




1317-1319 




TGA 




1329-1331 




TGA 




1323-1325 




TGA 




1329-1331 




TGA 




1350-1352 




TGA 




1329-1331 




TGA 

I VJ IX 




1350-1352 




TAA 




1335-1337 




TGA 

A VJ rx 




1350-1352 


in 


TAA 




1341-1343 




TGA 




1350-1352 




TGA 

l VJ r\ 




1371-1373 




TGA 

1 VJ xv 




1350-1352 




TGA 




1371-1373 


3d: 


TGA 

1 VJ .Tv 




1359-1361 

X J <J S X ~J\J X 




TGA 




1371-1373 


II !: 


TAA 




1368-1370 




TGA 

1 VJ iv 




1371-1373 




TGA 




1380-1382 




TGA 

X VJ XV 




1371-1373 




TGA 




1380-1382 




TGA 




1377-1379 




TGA 




1380-1382 




TGA 




1422-1424 




TGA 

x VJ fx 




1380-1382 




TGA 

x vj ix 




1422-1424 




TAA 




1383-1385 




TGA 




1422-1424 




TGA 

1 VJzV 




1383-1385 




TGA 

J. VJ xv 




1422-1424 




TAA 




1383-1385 

1 .J <J -/ x *J K> *J 




TGA 




1422-1424 




TAG 




1383-1385 




TGA 




1422-1424 


35 


TGA 




1398-1400 




TGA 




1422-1424 




TAA 




1401-1403 




TGA 




1422-1424 




TGA 




1407-1409 
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TGA 




1422-1424 




TAG 




1419-1421 




TGA 




1422-1424 




TGA 




1431-1433 


5 


TGA 




1422-1424 




TGA 




1431-1433 




TAA 




1446-1448 




TGA 




1431-1433 




TAA 




1446-1448 


10 


TAG 




1443-1445 




TAA 




1446-1448 


CI 


TGA 




1443-1445 


if 


TAA 




1446-1448 


m 


TGA 




1452-1454 


Ws 


TAA 




1446-1448 




TGA 




1452-1454 


Vi 


TAG 




1449-1451 




TGA 




1452-1454 


p.;:: 


TAA 




1482-1484 


iiio 


TGA 




1452-1454 




TAA 




1482-1484 


S 


TAG 




1455-1457 




TAA 




1482-1484 




TAA 




1467-1469 


25 


TAA 




1482-1484 




TGA 




1476-1478 




TAA 




1482-1484 




TAG 




1479-1481 




TAA 


• 


1482-1484 


30 


TGA 




1488-1490 




TAA 




1482-1484 




TGA 




1488-1490 




TGA 




1554-1556 




TGA 




1488-1490 


35 


TGA 




1554-1556 




TGA 




1491-1493 




TGA 




1554-1556 




TAA 




1494-1496 




TGA 




1554-1556 
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TAA 1506-1508 

TGA 1554-1556 

TAA 1512-1514 

TGA 1554-1556 

5 TGA 1512-1514 

TGA 1554-1556 

TAA 1512-1514 

TGA 1554-1556 

TAG 1512-1514 

10 TGA 1554-1556 

" TAA 1518-1520 

j TGA 1554-1556 

i TAA 1521-1523 

til TGA 1554-1556 

W5 TAG 1527-1529 

W TGA 1554-1556 

yi TAA 1536-1538 

L, TGA 1554-1556 

h TAG 1542-1544 

FgO TGA 1554-1556 

m TGA 1584-1586 

Q TGA 1554-1556 

N TGA 1584-1586 

TAA 1557-1559 

25 TGA 1584-1586 

TAA 1620-1622 

TGA 1584-1586 

TAA 1620-1622 

TGA . 1602-1604 

30 TAA 1620-1622 

TAA 1617-1619 

TAA 1620-1622 

TAA 1632-1634 

TAA 1620-1622 

35 TAA 1632-1634 

TAA 1626-1628 

TAA 1632-1634 

TGA 1662-1664 

TAA 1632-1634 
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TGA 




1662-1664 


TAG 




1635-1637 


TGA 




1662-1664 


TAG 




1638-1640 


TGA 




1662-1664 


TGA 




1707-1709 


TGA 




1662-1664 


TGA 




1707-1709 


TGA 




1665-1667 


TGA 




1707-1709 


TAA 




1674-1676 


TGA 




1707-1709 


TAA 




1677-1679 


TGA 




1707-1709 


TGA 




1683-1685 


TGA 




1707-1709 


TAA 




1698-1700 


TGA 




1707-1709 


TAA 




1728-1730 


TGA 




1707-1709 


TAA 




1728-1730 


TAA 




1716-1718 


TAA 




1728-1730 


TAA 




1767-1769 


TAA 




1728-1730 


TAA 




1767-1769 


TGA 




1737-1739 


TAA 




1767-1769 


TAA 


• 


1743-1745 


TAA 




1767-1769 


TAA 




1758-1760 


TAA 




1767-1769 


TAG 




1770-1772 


TAA 




1767-1769 


TAG 




1770-1772 


TGA 




1779-1781 


TAG 




1770-1772 


TGA 




1779-1781 


TAA 




1785-1787 
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TGA 




1779-1781 




TAA 




1785-1787 




TAA 




1782-1784 




TAA 




1785-1787 


5 


TGA 




1797-1799 




TAA 




1785-1787 




TGA 




1797-1799 




TAA 




1791-1793 




TGA 




1797-1799 


10 


TGA 




1812-1814 




TGA 




1797-1799 




TGA 




1812-1814 




TAA 




1809-1811 


HZ 


TGA 




1812-1814 


m 


TAA 




1824-1826 




TGA 




1812-1814 


II] 


TAA 




1824-1826 




TAA 




1815-1817 




TAA 




1824-1826 


m 


TAA 




1818-1820 




TAA 




1824-1826 


B 


TGA 




1872-1874 




TAA 




1824-1826 




TGA 




1872-1874 


25 


TGA 




1833-1835 




TGA 




1872-1874 




TGA 




1842-1844 




TGA 




1872-1874 




TAA 


• 


1845-1847 


30 


TGA 




1872-1874 




TGA 




1848-1850 




TGA 




1872-1874 




TAA 




1860-1862 




TGA 




1872-1874 


35 


TAA 




1866-1868 




TGA 




1872-1874 




TAA 




1938-1940 




TGA 




1872-1874 




TAA 




1938-1940 
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TAG 




1881-1883 




TAA 




1938-1940 




TAG 

i. xVV_J 




1884-1886 




TAA 




1938-1940 


J 


TAG 




1887-1889 

A \J \J 1 X \J\J y 




TAA 




1938-1940 




TAG 




1893-1895 




TAA 




1938-1940 




TAA 




1896-1898 


Tf\ 
W 


TAA 




1938-1940 




TGA 

1 VJ-TV 




1902-1904 




TAA 




1938-1940 


yj- 


TO A 




1908-1910 




TAA 




1938-1940 


iff 

U* 


TAA 




1914-1916 

171 *T*" 171U 


m 


TAA 




1938-1940 




TAA 




1923-1975 




TA A 




1938-1940 


o 


TAA 

1 rvn. 




1929-1931 


#? 


TAA 

1 rvrv 




1938-1940 




TAG 

i. XV VJ 




1947-1949 


=* 


TAA 

1 XiiV 




1938-1940 

x y *j \j x y~\j 




TAG 




1947-1949 




TAA 

x rvn 




1941-1943 




TAG 




1947-1949 




TAA 




1944-1946 




TAG 




1947-1949 

x / t / x J* y 




TGA 




1989-1991 

x y\j j x y y x 




TAG 




1947-1949 

x .7~ / l y~ y 




TGA 

X VJxi. 




1989-1991 

x y \> y x y y x 




TAA 
1/\VJ 




1 OS^-1 

1 7JJ- 1 7JJ 




TGA 




1989-1991 




TAG 




1956-1958 




TGA 




1989-1991 


35 


TAA 




1959-1961 




TGA 




1989-1991 




TAG 




1971-1973 




TGA 




1989-1991 




TAG 




2004-2006 
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TGA 


1989-1991 




TAG 


2004-2006 




TAG 


2001-2003 




TAG 


2004-2006 




TAA 


2022-2024 




TAG 

i r\\j 


2004-2006 




TAA 


2022-2024 




TAA 


2007-2009 




TAA 


2022-2024 


1 n 


TAG 


2013-2015 




TAA 


2022-2024 




TGA 


2031-2033 




TAA 


2022-2024 




TGA 


2031-2033 




TAG 


2025-2027 




TGA 


2031-2033 


y ? 


TGA 


2025-2027 




TGA 


2031-2033 




TGA 


2043-2045 




TGA 


2031-2033 




TGA 


2043-2045 




TAG 


2046-2048 


E 


TGA 


2043-2045 




TAG 


2046-2048 




TAG 


2055-^057 




TAG 


2046-2048 




TAG 


2055-2057 




TAG 


2049-2051 




TAG 


2055-2057 




TGA 


2049-2051 




TAG 


2055-2057 




TGA 


2061-2063 




TAG 


2055-2057 




TGA 


2061-2063 


35 


TAG 


2058-2060 




TGA 


2061-2063 




TAA 


2133-2135 




TGA 


2061-2063 




TAA 


2133-2135 
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i VJ/\ 








T*A A 

1 AA 








TAA 
1 AA 




ZU / U-ZU /Z 




T A A 

1 AA 




0111 7 1 i<; 
ZI JJ-Zi jj 


5 


T A A 

I AA 




7071 707^ 
ZU / J-ZU / J 




TAA 




0111 71 1< 
Zl JJ-Z1 J J 




TAA 

I AA 




707£ 7078 
ZU /O-ZU/5 




T* A A 

TAA 




7 1 11 71 K 




1 AA 




707Q 70C1 
ZU / 7-ZU5 I 




T> a A 

TAA 




0 1 11 711^ 
ZI JJ-Z1 j j 




HP A A 

TAA 




OAOO 7AQA 

ZUoZ-ZUo4 




TAA 




7111 711^ 

Z 1 JJ-Zl jj 




TGA 




7HQ7 7O0A 
ZUoz-ZU©4 


lil 


TAA 

TAA 




7 1 11 7 1 1< 
Zl JJ-Zl J j 


£5 


r T^ a A 

TAA 




7HQ7 7O0J. 
ZUoz-ZUo4 


ys 


T A A 

TAA 




7 1 11 711^ 
Zlii-Z 1 j) 




TAP 

1 AG 




70Q7 708A 
ZUoZ-ZUo4 




TAA 




7111 71 1^ 




T" A A 

TAA 




ZUoj-zUo / 


it 


T A A 

TAA 




7111 711^ 

Zi Ji-Zl jj 




TAG 




7 1 OO 7 1 07 
Z 1 UU-Z 1 UZ 


D 


TAA 
I AA 




7111 71 1$ 
Z i j j-Z 1 J J 




T A 

I ACj 




71 0£ 7 1 OS 
Z lUO-ZiUo 




T A A 

1 AA 




71 11 

Z I J j-Z i jj 


25 


t a n 
1 AG 




7 1 OQ 7111 
Z I UV-Z 111 




X A A 

1 AA 




71^ 711^ 
Zl jj-ZI JJ 




TA A 
1 AA 




91 19.91 14 

Z 1 1Z"Z, 1 l*t 




TA A 

1 AA 




91 *n.?i 1$ 




TT* A 
1GA 


• 


7177 7170 
Z 1Z /-Z 1Z7 


30 


T A A 
1 AA 




Z 1 J J-Z 1 JJ 




TAA 

TAA 




71 £1 71 
ZlOJ-ZlOj 




TAA 




2133-2135 




TAA 




2163-2165 




TGA 




2136-2138 


35 


TAA 




2163-2165 




TAA 




2154-2156 




TAA 




2163-2165 




TAA 




2157-2159 




TAA 




2163-2165 
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TAG 2160-2162 

TAA 2163-2165 

TGA 2175-2177 

TAA 2163-2165 

5 TGA 2175-2177 

TAA 2166-2168 

TGA 2175-2177 

TAA 2172-2174 

TGA 2175-2177 

Q) TAA 2187-2189 

i TGA 2175-2177 

«S TAA 2187-2189 

l! TAG 2184-2186 

1}( TAA 2187-2189 

ts TGA 2196-2198 

m TAA 2187-2189 

* TGA 2196-2198 

N TAG 2190-2192 

O TGA 2196-2198 

p TGA 2202-2204 

S TGA 2196-2198 

H TGA 2202-2204 

r " TAG 2199-2201 

TGA 2202-2204 

25 TAA 2250-2252 

TGA 2202-2204 

TAA 2250-2252 

TGA 2214-2216 

TAA . 2250-2252 

30 TAA 2220-2222 

TAA 2250-2252 

TAA 2229-2231 

TAA 2250-2252 

TGA 2268-2270 

35 TAA 2250-2252 

TGA 2268-2270 

TAG 2253-2255 

TGA 2268-2270 

TGA 2253-2255 



71 



Mutations in the BRCAJ Gene 
Attorney Docket No; 05371.0032.999 





TGA 








TA A 








TCI A 




90£8 007H 
ZZOo-ZZ /U 




I AO 




00/^ 00A7 
ZZOJ-ZZO/ 


c 

2> 


I OA 




OOAC 007A 
ZZOo-ZZ /U 




T A A y 
1 A A 




Zz74-zZ7f> 




Tp. A 

luA 




OO^G 007A 

ZZOo-ZZ/u 




I AA 




007/1 oo7£ 

ZZ /4-ZZ /o 




t a p 

I AO 




oono ooc\4 

z29z-z2y4 


1 A 


T A A 

I AA 




OOOM 107£ 

2274-2276 




TAP 




OOQO OOG/t 

zzyz-zzy4 




I OA 




zzn-zz/y 




TAP 
I AO 




oono oon/t 
22VZ-ZZy4 




TA A 

1 AA 




ooo^c oooo 
ZZoo-ZZoo 


Pc 

R 


TAP 

i AO 




OOQO OOCj/1 

2ZyZ-ZZy4 




T A A 

1 AA 




Oll/i 

Z334-Z33o 


yi 

s 


TAP. 

I AO 




OOOO OOG/t 

ZZyZ-ZZy4 


H 5 


T A A 

I AA 




ZJJ4-ZJ Jo 




TAP 

i AO 




OlA1 OlAl 




TA A 

1 AA 




0*> 1 /l 0*51 £ 

Z:>34-ZJJ6 




Tn a 
1 OA 




OlAyt OlAX 

ZjU4-ZiUo 




TA A 
I AA 




oii/t oii£ 
ZjJ4-ZJ3o 




TP. A 

lOA 




OlAA 




T A A 

1 AA 




ZJ34-ZJJO 


0< 

Zj 


TA A 

1 AA 




Ol 1 A Ol 1 O 

Zi IU-Zj iZ 




TA A 

1 AA 




Oll/f oii£ 
Zj J4-Zjjo 




TCI A 
1 OA 




01 1 1 01 1 

ZJ I3-ZJ i j 




TA A 
1 AA 




011A oiU 
ZJ J^f-ZJ JO 




Tn A 

1 OA 


• 


01 1 A one 
Zj 10-ZJ Io 


in 

JKJ 


T A A 
1 AA 




010,1 011A 
ZJ J^f-ZJJO 




T A A 

1 AA 




001A 0001 

2319-2321 




TAA 




2334-2336 




TGA 




2325-2327 




TAA 




2334-2336 


35 


TAA 




2343-2345 




TAA 




2334-2336 




TAA 




2343-2345 




TAA 




2346-2348 




TAA 




2343-2345 
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TAA 




2346-2348 


TGA 




2352-2354 


TAA 




2346-2348 


TGA 




2352-2354 


TGA 




2400-2402 


TGA 




2352-2354 


TGA 




2400-2402 


TGA 




2355-2357 


TGA 




2400-2402 


TAA 




2361-2363 


TGA 




2400-2402 


TGA 




2364-2366 


TGA 




2400-2402 


TAG 




2376-2378 


TGA 




2400-2402 


TGA 




2382-2384 


TGA 




2400-2402 


TAG 




2385-2387 


TGA 




2400-2402 


TAG 




2418-2420 


TGA 




2400-2402 


TAG 




2418-2420 


TAG 




2403-2405 


TAG 




2418-2420 


TGA 




2412-2414 


TAG 




2418-2420 


TAG 




2415-2417 


TAG 




2418-2420 


TGA 




2445-2447 


TAG 




2418-2420 


TGA 




2445-2447 


TAG 




2421-2423 


TGA 




2445-2447 


TAG 




2484-2486 


TGA 




2445-2447 


TAG 




2484-2486 


TAA 




2448-2450 


TAG 




2484-2486 


TGA 




2448-2450 
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TAG 




2484-2486 




TAA 




2448-2450 




TAG 








TAG 




7448-2450 


J 


TAG 




9484-9486 




TGA 




9460-9469 




TAG 




9484 9486 




TAG 

1 AO 




946^ 9465 




t Arv 

I AO 




9484 9486 
ZHoH-ZHoO 




1 OA 




ZH /o-ZHoU 




1 AO 




9A84 9AS£ 
ZH-cH— ZH*oO 




TA A 
I AA 




9^17 9^1 Q 
ZJ I /-Zj 17 




TAA 




ZH-oH- Z*+oO 




TA A 
I AA 




9^17 9^ 1 Q 
ZJ 1 /-ZJ 17 




TA A 
I AA 




9406 94Q2 


Ill 


TA A 
1 AA 




9^17 9^10 
Zj i /-Zj 17 




TA A 
I AA 




9509 9504 

Z JUZ-Z JU'r 




TA A 
1 AA 




9^17 9^10 
Zj I /-Z j 17 




TGA 
i OA 




9508 9510 

Z JUO-Z J 1U 


HA 


TA A 
1 AA 




9517.951Q 

ZJ 1 /-Z J 1 " 




TA A 
1 AA 




9514 9516 
Z J lH-Z J io 


ri 


TA A 
i AA 




951 7-95 10 

Z J i /"Z J 1" 




TGA 
1 OA 




9544 9546 
Z JHH-Z J HO 




TA A 
I AA 




9^17 951Q 

ZJ I /-Z J 17 


Zj 


TGA 
1 OA 




9544 9546 
ZJ fi t i t-ZjH'0 




TAG 
i AO 




9^90 9599 
Z JZU-ZJZZ 




TGA 
1 OA 




9544-9546 

ZJ't't-Z J HO 




TGA 
1 OA 




9590.9599 




TGA 
i OA 


• 


954/L9546 

ZJHH-ZJHO 


JU 


TAGt 

1 AO 




9596-9598 




TA A 

lOA 




zjhh-zjho 




TAG 




2532-2534 




TGA 




2544-2546 




TGA 




2532-2534 


35 


TGA 




2544-2546 




TAA 




2583-2585 




TGA 




2544-2546 




TAA 




2583-2585 




TAA 




2547-2549 
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TAA 




2583-2585 


TAA 




2553-2555 


TAA 




2583-2585 


TAG 




2571-2573 


TAA 




2583-2585 


TGA 




2571-2573 


TAA 




2583-2585 


TAA 




2577-2579 


TAA 




2583-2585 


TGA 




2580-2582 


TAA 




2583-2585 


TAG 




2586-2588 


TAA 




2583-2585 


TAG 




2586-2588 


TGA 




2592-2594 


TAG 




2586-2588 


TGA 




2592-2594 


TAA 




2589-2591 


TGA 




2592-2594 


TAA 




2607-2609 


TGA 




2592-2594 

^ Am Am fc/ ^ » 


TAA 




2607-2609 


TGA 




2598-2600 


TAA 




2607-2609 


TGA 




2625-2627 


TAA 




2607-2609 


TGA 




2625-2627 


TAA 




2610-2612 


TGA 




2625-2627 


TGA 




2610-2612 


TGA 




2625-2627 


TAA 




2610-2612 


TGA 




2625-2627 


TAG 




2610-2612 


TGA 




2625-2627 


TAA 




2631-2633 


TGA 




2625-2627 


TAA 




2631-2633 


TGA 




2670-2672 
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TAA 




2631-2633 




TGA 




2670-2672 




TAG 




2637-2639 




TGA 




2670-2672 




TGA 




2643-2645 




TGA 




2670-2672 




TAG 




2649-2651 




TGA 




2670-2672 




TGA 




2655-2657 


1 0 


TGA 




2670-2672 


i. T% 


TGA 




2661-2663 




TGA 




2670-2672 




TGA 




2664-2666 




TGA 

X VJ 




2670-2672 




TAG 




2667-2669 




TGA 

1 VJ XV 




2670-2672 


iii 


TGA 




2676-2678 


s 


TGA 

X VJ XV 




2670-2672 




TGA 




2676-2678 


In 

PIP 


TGA 

X VJ IX 




2823-2825 




TGA 




2676-2678 




TGA 




2823-2825 


I:::?! 


TAA 




2685-2687 




TGA 




2823-2825 




TGA 




2685-2687 




TGA 




2823-2825 




TAA 




2685-2687 




TGA 




2823-2825 




TAG 




2685-2687 




TGA 




2823-2825 

\J ±* —J W VJ —s 




TAA 




2694-2696 




TGA 




2823-2825 




TAA 




2703-2705 




TGA 




2823-2825 


35 


TAA 




2712-2714 




TGA 




2823-2825 




TAA 




2739-2741 




TGA 




2823-2825 




TAA 




2748-2750 
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TGA 




2823-2825 




TGA 




2754-2756 




TGA 




2823-2825 




TGA 




2757-2759 


5 


TGA 




2823-2825 




TGA 




2760-2762 




TGA 




2823-2825 




TAG 




2763-2765 




TGA 




2823-2825 




TGA 




2763-2765 




TGA 




2823-2825 




TAA 




2796-2798 


yy 


TGA 




2823-2825 


ru 


TAA 




2799-2801 




TGA 




2823-2825 




TAG 




2805-2807 




TGA 




2823-2825 




TAA 




2811-2813 


Q 


TGA 




2823-2825 


It) 


TGA 




2829-2831 




TGA 




2823-2825 


Q 


TGA 




2829-2831 




TAG 




2826-2828 




TGA 




2829-2831 


25 


TGA 




2826-2828 




TGA 




2829-2831 




TGA 




2859-2861 




TGA 




2829-2831 




TGA 




2859-2861 


30 


TAA 




2835-2837 




TGA 




2859-2861 




TGA 




2838-2840 




TGA 




2859-2861 




TGA 




2841-2843 


35 


TGA 




2859-2861 




TAA 




2844-2846 




TGA 




2859-2861 




TAA 




2853-2855 




TGA 




2859-2861 
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TAA 




2856-2858 




TGA 




2859-2861 




TAA 




2865-2867 




TGA 




2859-2861 


5 


TAA 




2865-2867 




TAA 




2889-2891 




TAA 




2865-2867 




TAA 




2889-2891 




TAA 




2871-2873 


w 


TAA 




2889-2891 


, 


TAA 




2928-2930 


&f? 


TAA 




2889-2891 


IJ-J 


TAA 




2928-2930 




TAA 




2922-2924 


JJf 


TAA 




2928-2930 




TGA 




2925-2927 




TAA 




2928-2930 




TGA 




2921-2929 


f 1 


TAA 




2928-2930 


i© 


TGA 




2937-2939 




TAA 




2940-2942 




TGA 




2937-2939 




TAA 




2940-2942 




TAG 




2952-2954 


25 


TAA 




2940-2942 




TAG 




2952-2954 




TAA 




2946-2948 




TAG 




2952-2954 




TAG 




2949-2951 


30 


TAG 




2952-2954 




TGA 




2949-2951 




TAG 




2952-2954 




TAG 




2970-2972 




TAG 




2952-2954 


35 


TAG 




2970-2972 




TAA 




2958-2960 




TAG 




2970-2972 




TAA 




3027-3029 




TAG 




2970-2972 
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TAA 




3027-3029 


TAG 




2976-2978 


TAA 




3027-3029 


TGA 




2976-2978 


TAA 




3027-3029 


TAG 




2994-2996 

m y y i m y y \j 


TAA 




3027-3029 


TAA 




3000-3002 


TAA 




3027-3029 


TGA 




3003-3005 


TAA 




3027-3029 


TAA 




1094-3076 


TAA 




3097-3099 


TAA 




3090-3092 


TAA 

x aa 




3027-3029 


TAA 




3090-3092 


TAA 




3045-3047 


TAA 




3090-3092 


TAA 




3051-3053 


TAA 




3090-3092 


TGA 




3051-3053 


TAA 




3090-3092 


TAA 




3051-3053 
*j \j ~j \. *j \j .j 


TAA 




3090-3092 


TAG 




3051-3053 

J V J JL -J \J *J 


TAA 




3090-3092 


TAA 




3078-3080 


TAA 




3090-3092 


TAA 




3096-3098 


TAA 




3090-3092 


TAA 




3096-3098 

J U7U JU70 


TAA 




3102-3104 


TAA 




3096-3098 


TAA 




3102-3104 


TAG 




3099-3101 


TAA 




3102-3104 


TGA 




3099-3101 


TAA 




3102-3104 


TGA 




3129-3131 
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TAA 




3102-3104 




TGA 




3129-3131 


• 


TAA 




3105-3107 




TGA 




3129-3131 


5 


TAA 




3108-3110 

*•/ X \J \J to/ X X v/ 




TGA 




3129-3131 




TGA 




3117-3119 




TGA 




3129-3131 




TGA 




3120-3122 


1ft: 


TGA 




3129-3131 


. 


TAA 




3123-3125 

to/ 4. <to* to/ X */ 




TGA 




3129-3131 


H 


TGA 




3150-3152 


iii 


TGA 




3129-3131 


s , 


TGA 




3150-3152 


y i 


TGA 




3132-3134 

to/ X to/ +*0 to/ X to/ T 




TGA 




3150-3152 




TGA 




3168-3170 

to/ X V/ V/ to/ X f w 




TGA 




3150-3152 

to/ X to/ V/ to/ X H 


if 

is .lift- 


TGA 




3168-3170 




TAG 




3153-3155 




TGA 




3168-3170 




TGA 




3156-3158 

to/ X fc/ X> to/ X to/ 




TGA 




3168-3170 

X W to/ X f 


25 


TAA 




3165-3167 

to/ X */ to/ X / 




TGA 




3168-3170 




TAG 




3198-3200 




TGA 




3168-3170 




TAG 




3198-3200 


30 


TAA 




3171-3173 




TAG 




3198-3200 




TAG 




3180-3182 




TAG 




3198-3200 




TAG 




3189-3191 


35 


TAG 




3198-3200 




TAA 




3204-3206 




TAG 




3198-3200 




TAA 




3204-3206 




TAA 




3207-3209 
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TAA 


3204-3206 




TAA 


3207-3209 




TAG 


3213-3215 




TAA 


3207-3209 


5 


TAG 


3213-3215 




TAA 


3228-3230 




TAG 


3213-3215 




TAA 


3228-3230 




TGA 


3216-3218 


10 


TAA 


3228-3230 




TAA 


3219-3221 




TAA 


3228-3230 




TAA 


3252-3254 




TAA 


3228-3230 




TAA 


3252-3254 




TAG 


3237-3239 


y i 


TAA 


3252-3254 


? 


TAG 


3243-3245 




TAA 


3252-3254 




TAA 


3246-3248 




TAA 


3252-3254 




TGA 


3255-3257 




TAA 


3252-3254 




TGA 


3255-3257 


25 


TAA 


3273-3275 




TGA 


3255-3257 




TAA 


3273-3275 




TAG 


3267-3269 




TAA 


3273-3275 


30 


TGA 


3276-3278 




TAA 


3273-3275 




TGA 


3276-3278 




TAA 


3294-3296 




TGA 


3276-3278 


35 


TAA 


3294-3296 




TAG 


3288-3290 




TAA 


3294-3296 




TGA 


3297-3299 




TAA 


3294-3296 
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TGA 




3297-3299 




TGA 




3312-3314 




TGA 




3297-3299 




TGA 




3312-3314 


J 


TAG 




3309-331 1 




TGA 




3312-3314 




TGA 




3315-3317 

J J 1 J J J 1 / 




TGA 

1 VJ/A 




J J X .£■> J J 1~ 




TGA 




331 5-3317 
jj i j*jj i / 


1 A 


TAG 




3339-3341 

JJJ 7 JJ" I 








331 5-3317 
j j l j"jj i / 




TAG 
1 /AvJ 




3339-3341 
jjj y j j*t i 




TA A 




331 8-3320 

J J 1 O JJ^U 


1? 


TAG 




3339-3341 

JJJ 7"JJ*t 1 


10 


TGA 

1 vJrA 




3330-3332 
jjj v j j j i. 




TAG 

1 /AVJ 




3339-3341 

JJJ7"JJ*T 1 


m 


TAG 

1 /AvJ 




3372-3374 

J J / ~) J / T 




TAG 




3339-3341 

JJJ 7"JJ"T1 




TAG 




3372-3374 
jj / jj / ™ 


ft? 


TAA 




3342-3344 

J J~L J J i i 




TAG 

1 /AVJ 




3372-3374 
jj / i jj/~ 




TAG 

1 /AVJ 




3345-3347 

JJtJ JJti 




TAG 

1 /AVJ 




3372-3374 

J J / 4."JJ / *T 




TAA 




3354-3356 

J J J^f-J J JU 




TAG 

1 /AVJ 




3372-3374 

JJ / Li JJ / ~ 




TA A 
1 rY/A 




3360-336? 




TAG 

1 /AVJ 




3372-3374 

JJ / 4i JJ / - 




TGA 

1 VJ/A 




3393-3395 
jj/j jj-^j 




TAG 

L /AvJ 


• 


3372-3374 
j j / l jj /~ 


jU 


TGA 

1 VJ/A 




3393-3395 

jj^j jj>^ j 




TA A 
I rA/A 




3402-3404 

J^rV/ji- - J*t v*T 




TGA 




3393-3395 




TAA 




3402-3404 




TAA 




3399-3401 


35 


TAA 




3402-3404 




TGA 




3399-3401 




TAA 




3402-3404 




TAA 




3399-3401 




TAA 




3402-3404 
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TAG 




3399-3401 




TAA 




3402-3404 




TAA 




3423-3425 




TAA 




3402-3404 


5 


TAA 




3423-3425 




TAG 




3408-3410 




TAA 




3423-3425 




TAG 




3420-3422 




TAA 




3423-3425 


10 


TAA 




3429-3431 




TAA 




3423-3425 


,J 3SS# 


TAA 




3429-3431 




TAG 




3426-3428 




TAA 




3429-3431 




TGA 




3426-3428 




TAA 




3429-3431 




TGA 




3438-3440 


.... 


TAA 




3429-3431 




TGA 




3438-3440 


w 


TGA 




3459-3461 


fli 


TGA 




3438-3440 




TGA 




3459-3461 




TAA 




3444-3446 




TGA 




3459-3461 


25 


TAA 




3447-3449 




TGA 




3459.346I 




TGA 




3453-3455 




TGA 




3459-3461 




TAA 




3456-3458 


30 


TGA 




3459-3461 




TGA 




3456-3458 




TGA 




3459-3461 




TAA 




3456-3458 




TGA 




3459-3461 


35 


TAG 




3456-3458 




TGA 




3459-3461 




TAA 




3480-3482 




TGA 




3459-3461 




TAA 




3480-3482 
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TGA 




3462-3464 




TAA 




3480-3482 




TAA 




3513-3515 




TAA 




3480-3482 


5 


TAA 




3513-3515 




TGA 




3486-3488 




TAA 




3513-3515 




TAA 




3498-3500 




TAA 




3513-3515 


ia 


TGA 




3498-3500 




TAA 




3513-3515 




TAA 




3498-3500 




TAA 




3513-3515 


ft 3 


TAG 




3498-3500 


li 


TAA 




3513-3515 




TGA 




3510-3512 


HI 


TAA 




3513-3515 




TAG 




3537-3539 




TAA 




3513-3515 




TAG 




3537-3539 




TGA 




3519-3521 


Ei 


TAG 




3537-3539 


M> 


TAG 




3534-3536 




TAG 




3537-3539 


25 


TGA 




3561-3563 




TAG 




3537-3539 




TGA 




3561-3563 




TAG 




3555-3557 




TGA 


• 


3561-3563 


30 


TGA 




3555-3557 




TGA 




3561-3563 




TGA 




3570-3572 




TGA 




3561-3563 




TGA 




3570-3572 


35 


TGA 




3573-3575 




TGA 




3570-3572 




TGA 




3573-3575 




TGA 




3585-3587 




TGA 




3573-3575 
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TGA 




3585-3587 




TGA 




3582-3584 


* 


TGA 




3585-3587 




TGA 




3591-3593 


5 


TGA 




3585-3587 




TGA 




3591-3593 




TAG 




3609-361 1 




TGA 




3591-3593 




TAG 




3609-361 1 




TAA 




3597-3599 




TAG 




3609-3611 




TGA 




3600-3602 




TAG 




3609-3611 


fU 


TGA 




3603-3605 


m 


TAG 




3609-3611 




TGA 




3618-3620 


ii ft 


TAG 




3609-3611 


* 


TGA 




3618-3620 




TGA 




3624-3626 


if 


TGA 




3618-3620 




TGA 




3624-3626 




TAA 




3621-3623 




TGA 




3624-3626 




TAA 




3630-3632 


25 


TGA 




3624-3626 




TAA 




3630-3632 




TAG 




3651-3653 




TAA 




3630-3632 




TAG 


• 


3651-3653 


30 


TGA 




3633-3635 




TAG 




3651-3653 




TAG 




3636-3638 




TAG 




3651-3653 




TAG 




3678-3680 


35 


TAG 




3651-3653 




TAG 




3678-3680 




TAA 




3654-3656 




TAG 




3678-3680 




TAG 




3657-3659 
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TAG 




3678-3680 




TAG 




3666-3668 




TAG 




3678-3680 




TGA 




3672-3674 


5 


TAG 




3678-3680 




TAG 




3690-3692 




TAG 




3678-3680 




TAG 




3690-3692 




TAG 




3681-3683 


10 


TAG 




3690-3692 




TAG 




3684-3686 

V/ \J I *m/ \J \J 




TAG 




3690-3692 


;jf 


TAG 




3771-3773 




TAG 




3690-3692 


w 


TAG 




3771-3773 




TAA 




3723-3725 


If] 


TAG 




3771-3773 




TGA 




3723-3725 


f"' :; " 


TAG 




ynx-ynz 




TAA 








TAG 




3771-3773 




TAG 




3723-3725 


s 


TAG 




3771-3773 




TAG 




3729-3731 


25 


TAG 




3771-3773 




TAA 




3738-3740 




TAG 




3771-3773 




TAA 




3741.3743 




TAG 




3771-3773 


30 


TGA 




3747-3749 




TAG 




3771-3773 




TGA 




3756-3758 




TAG 




3771-3773 




TGA 




3759-3761 


35 


TAG 




3771-3773 




TAA 




3762-3764 




TAG 




3771-3773 




TGA 




3774-3776 




TAG 




3771-3773 
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TGA 
i Vj-tv 








Tf T A 




J l Ou J / OZ. 




TO A 




1774-1776 
Oil ^"J / 1 o 




TflA 
1 vJ/\ 




17Qfi 1707 


J 


Tp.A 




1777 177Q 




TP A 

1 OA 




170H 0707 
J /oU-j /oZ 




T A A 
I AA 




101 £ 101 0 




I OA 




17Qfk 1707 

j /oU-J /oZ 




T A A 
1 AA 




loir 1 0 1 0 


1 A 


TP A 

lOA 








TAA 

1 AA 




"> 0 1 /£ 'lOI o 

jo lo-iolo 




I AO 




17{V> 7 7Q4 




T A A 

1 AA 








I OA 




J lyZ'j /V4 




T A A 
I AA 




10 1 A 101 0 




TAP 

i AO 




IQ/t/C 7Q/1Q 




T A A 

1 AA 




loi/: iqi o 




TAP 

1 AO 




10A/C 10/L0 




TA A 
1 AA 




1077 187zl 
JoZZOoZH- 


f y 


TAP 

1 AO 




io4o-io4o 




TA A 

i AA 




107C 1077 




TAP 

I AO 




10/t/; io/iq 
Jo4o-J54o 


hr.Jk 


TAP 

1 AO 




1Q<7 10^/1 




t An 
I AO 




10/t/C 10/10 
Jo4ooo4o 


7^ 


TAP 

i AO 




10^7 IQ^/l 




TA A 

1 AA 




107O 1001 




1 AO 




10<7 10<A 




TA A 
1 AA 




1Q7Q 1Q01 




TA A 

1 OA 


• 


10£7 10£Q 


1 A 


TA A 
1 AA 




1Q7Q 1QQ1 




T A 
1 AO 




10*7 A 1077 




TAA 




3879-3881 




TGA 




3870-3872 




TAA 




3879-3881 


35 


TAG 




3915-3917 




TAA 




3879-3881 




TAG 




3915-3917 




TAA 




3882-3884 




TAG 




3915-3917 
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TGA 




3888-3890 


TAG 




3915-3917 


TGA 




3891-3891 


TAG 

1 iYVJ 




1915-1917 


TAA 




1R94-1RQ6 


TAG 




1915-1917 


TAA 




1Q0Q-1Q1 1 


TAG 




391 5-3917 


TAA 




3919-3914 


TAG 

1 xYVJ 






TGA 




1Q94-1Q96 


TAG 




1Q1 ^_1Q17 

J7l J 71 / 


TGA 




1Q94.1Q96 
jyz'+o 7Z.O 


TAA 




1Q91-1Q91 

J7Z I "J74iJ 


TGA 




1Q94 1Q9A 


TAA 




1Q11 1CH5 


TGtA 




1Q94-1Q96 


TAA 




1Q11-1Q15 

J7JJ-J7JJ 


TAG 




1Q97-1Q9Q 


TAA 




1Q11.1Q15 


TGA 




1Q97-1Q9Q 


TAA 




1911-1915 


TAG 

1 xVVJ 




1910-1919 

J7JV/"J7jZ 


TAA 




3911-1915 


TAG 




1975-1977 


TAA 




1911-1915 

«/ 7JJ J 7JJ 


TAG 




1975-1977 


TAA 




3951-3951 

jy<j i J7J j 


TAG 




3975-3977 


TGA 




3961-1965 
j y\jj j 7uj 


TAG 
1 rVVJ 




1Q75 1Q77 


TGA 




3978-3980 


TAG 




3975-3977 


TGA 




3978-3980 


TAG 




3999-4001 


TGA 




3978-3980 


TAG 




3999-4001 


TGA 




3981-3983 


TAG 




3999-4001 
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TAA 




3987-3989 




TAG 




3999-4001 




TAG 




3990-3992 




TAG 




3999-4001 


5 


TGA 




3990-3992 




TAG 




3999-4001 




TGA 




4023-4025 




TAG 




1999-4001 




TGA 




4021-4025 


IP 


TAG 

A ix VJ 




401 7-40 1Q 


%y 


TGA 




4021-4025 


''H 


TGA 




401 7-40 1Q 




TGA 




4021 -40? 5 


mi 


TAG 




4020-407? 


tts 


TGA 




40? 1-40? 5 




TGA 




4104-4106 

^ 1 *T 1 \J\J 


?. 


TGA 

A VJ xV 




40? 1-40? 5 


pi; 


TGA 




4104-4106 

1 V*T-*T 1 \J\J 




TGA 




4029-401 1 




TGA 

A VJ XX 




4104-4106 




TGA 




4032-4014 


Q 


TGA 




4104-4106 




TAA 




4044-4046 




TGA 




4104-4106 


25 


TAA 




4050-405? 




TGA 




4104-4106 




TGA 




4059-4061 




TGA 




4104-4106 

t 1 V/T— "T A VJ VJ 




TAA 




4081-40R5 


30 


TGA 




4104-4106 




TAG 

a rvvj 




40Q?-40Qd 




TGA 




4104-4106 




TGA 




4128-4130 




TGA 




4104-4106 


35 


TGA 




4128-4130 




TAG 




4107-4109 




TGA 




4128-4130 




TAG 




4125-4127 




TGA 




4128-4130 
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TGA 




4149-4151 




TGA 




4128-4130 


* 


TGA 




4149-4151 




TAA 




4131-4133 


5 


TGA 




4149-4151 




TGA 




4134-4136 




TGA 




4149-4151 




TGA 




4146-4148 

• x i u i x i \j 




TGA 




4149-4151 


10 


TGA 




4152-4154 




TGA 




4149-4151 




TGA 




4152-4154 


m 


TAA 




4182-4184 

t X \J A* I X U T 


'1. 'i£' 


TGA 




4152-4154 




TAA 




4182-4184 




TGA 




4155-4157 


yi 


TAA 




4182-4184 




TAG 




4158-4160 




TAA 




4182-4184 


SP 


TGA 




4173-4175 




TAA 




4182-4184 




TGA 




4176-4178 




TAA 




4182-4184 




TAA 




4179-4181 


25 


TAA 




4182-4184 




TGA 




4218-4220 




TAA 




4182-4184 




TGA 




4218-4220 




TGA 




4188-4190 


30 


TGA 




4218-4220 




TGA 




4191-4193 




TGA 




4218-4220 




TAG 




4197-4199 




TGA 




4218-4220 


35. 


TGA 




4203-4205 




TGA 




4218-4220 




TAA 




4209-4211 




TGA 




4218-4220 




TGA 




4236-4238 
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TGA 




4218-4220 


TGA 




4236-4238 


TAG 




4233-4235 


TGA 




4236-4238 


TGA 




4233-4235 


TGA 




4236-4238 


TGA 




4242-4244 


TGA 




4236-4238 


TGA 




4242-4244 


TAG 




4239-4241 


TGA 




4242-4244 


TGA 




4257-4259 


TGA 




4242-4244 


TGA 




4257-4259 


TAG 




4248-42S0 


TGA 




4257-4259 


TGA 




4287-4289 


TGA 




4257-4259 


TGA 




4287-4289 


TGA 




4260-4262 


TGA 




4287-4289 


TAG 




4263-4265 


TGA 




4287-4289 


TGA 




4263-4265 


TGA 




4287-4289 


TAG 




4284-4286 


TGA 




4287-4289 


TAA 




4326-4328 


TGA 


* 


4287-4289 


TAA 




4326-4328 


TAG 






TAA 




4326-4328 


TGA 




4311-4313 


TAA 




4326-4328 


TGA 




4356-4358 


TAA 




4326-4328 


TGA 




4356-4358 


TAA 




4335-4337 


TGA 




4356-4358 
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TGA 




4347-4349 




TGA 




4356-4358 




TAA 




4398-4400 




TGA 




4356-4358 


5 


TAA 




4398-4400 




TGA 




4362-4364 




TAA 




4398-4400 




TGA 




4374-4376 




TAA 




4398-4400 


10 


TAG 




4386-4388 


.SMS. 


TAA 




4398-4400 




TGA 




4422-4424 




TAA 




4398-4400 


GO 


TGA 




4422-4424 


il 


TAG 




4401-4403 


S , ; i 


TGA 




4422-4424 


s S3i 


TAA 




4404-4406 


S 


TGA 




4422-4424 




TGA 




4404-4406 


io 


TGA 




4422-4424 




TAA 




4404-4406 




TGA 




4422-4424 


y 


TAG 




4404-4406 




TGA 




4422-4424 


25 


TAG 




4419-4421 




TGA 




4422-4424 




TGA 




4437.4439 




TGA 




4422-4424 




TGA 


* 


4437-4439 


30 


TAG 




4500-4502 




TGA 




4437-4439 




TAG 




4500-4502 




TGA 




4440-4442 




TAG 




4500-4502 


35 


TAA 




4449-445I 




TAG 




4500-4502 




TGA 




4455-4457 




TAG 




4500-4502 




TAG 




4461-4463 
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TAG 




4500-4^0? 




TGA 




4470-447? 




TAG 




4^00-4^0? 




TA A 
1 AA 




4471 4d7^ 
44 / J -44 / J 


J 


TAG 
1 AVJ 




4 JUU-4 3UZ 




TA A 
1 AA 




4404 4AQA 
4474-44:70 




TAG 
1 AVJ 




4^nn 4^A7 




TAP. 
1 AVJ 




AAQ7 AAQG 




TAG 
1 AVJ 




4^AA d^A7 


1 0 


i VJ A 




/i^Ai a^a^ 




TAP. 
1 AVJ 




a^aa a^a7 

4 JW-43UZ 




TfVA 
1 VJA 




a^a'* a^a^ 


\0 

w 


1 VJA 




/1CA7 A^AA 
404Z-4344 








43UJ-43U3 


CO 


t/^ a 




4<A7 AZAA 

434Z-4344 




TA A 
1 AA 




43UO-43US 




1 VJA 




ACA"") A<AA 

434Z-4344 


.... 

Ljs,, 


THa 

I vjA 




4DUO-4jUo 




1 VJA 




A^A7 A^AA 
434Z-4044 


o 


TA A 
1 AA 




A^AA A<AQ 


1 II 


TGA 
1 VJA 




A^A7 A^AA 
434Z-4344 




T An 
1 Avj 




A^A£ A<AQ 




TGA 
i VJ/\ 




A^A7 A^AA 
434Z-4344 




TAG 




4^1 ^ 4^1 7 
43 13-43 1 / 




TGA 




4<A7 4^44 
404Z-4344 




TA A 

1 AA 




4^71 4^71 
43Z J.-43Z3 




TGA 

1 VJA 




4^47 4^44 
434Z-4344 




TGA 

I VJA 




4<I77 4^70 




TGA 

l VJA 


• 


4^47 4^44 
434Z-4344 


10 


TGA 
I VJA 




4CC1 A«l 
433 1 -43 3 j 




TV A 
1 VjA 




A Z A^ A C A A 

4542-4544 




TGA 




4551-4553 




TAA 




4545-4547 




TGA 




4551-4553 




TAG 




4566-4568 




TGA 




4551-4553 




TAG 




4566-4568 




TGA 




4563-4565 




TAG 




4566-4568 
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TAA 




4578-4580 




TAG 




4566-4568 




TAA 




4578-4580 




TAG 




4575-4577 


5 


TAA 




4578-4580 

i -J / \J I «y <J VJ 




TAA 




4584-4586 




TAA 




4578-4580 




TAA 








TAA 




4581-4581 


10 


TAA 




4584-4586 




TAA 




461 7-46 1Q 




TAA 

I AA 




4584-4586 




TAA 

1 AA 




46 1 7-46 1 0 




TGA 

1 VJ A 




4587-4589 


ft 


TAA 




461 7-46 1Q 

^vJ 1 / -*tu 1 7 




TGA 

I VJ r\ 




4599-4601 


yi 


TAA 




461 7-46 1Q 


i 

yk 


TAG 

1 AVJ 




4609-4604 




TAA 




461 7-46 1Q 
**ru i / -*tu i y 


|| 


TGA 

-L VJ 




4615-4617 




TAA 




4617-4619 




TGA 




4615-4617 




TAG 

1 AVJ 




4690-469? 




TGA 

1 VJ A 




4615-4617 


25 


TGA 

1 VJlV 




4690-4699 




TGA 

i. VJ A 




4615-4617 




TGA 




4619-4614 




TGA 




4615-4617 




TAG 

1 AVJ 


• 


4618-4640 


30 


TGA 

A VJ XV 




4615-4617 

~V/«/«^ ™VJJ / 




TAG 




d67R J.640 




TAG 




4677-4679 




TAG 




4638-4640 




TAG 




4677-4679 


35 


TAG 




4641-4643 




TAG 




4677-4679 




TGA 




4641-4643 




TAG 




4677-4679 




TAA 




4644-4646 
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TAG 




4677-4679 


TGA 




4644-4646 


TAG 




4677-4670 

HO 1 / "tU / " 


TA A 




4644-4646 

HOHH-HOHO 


TAG 




4677 4670 

HO / / -HO / 7 


TAG 




4644-4646 

HOHH-HOHO 


TAP. 
1 r\.\J 




4A77 4A7Q 

HO / / -HO / 7 


TAG 




46S^-46S^ 


TAG 




4677-4670 

tU / / -HO / y 


TAG 




46S6-46S8 


TAG 




4677-4670 
HO / / -ho / y 


TGA 

1 \Jr\ 




46S6-46SR 

HOJO-HOJO 


TAG 




4677-4670 
HO / / -ho / y 


TAG 

1 r\vJ 




466^-4667 

HOO J-HOO / 


1 r\\J 




4A77 4A70 
HO / / -ho / y 


TA A 




HO/H-HO/O 


TAf T 
i r\\J 




4677-4670 
HO / /-Ho/y 


TA A 




4707-4700 
h / u / -h / yjy 






HO / / -ho / y 


TA A 




4707 4700 
H / U / -H / U" 


TA A 




4A80 46R7 
HOoU-HOoZ 


TA A 




4707-4700 
H / u / -h f\jy 


TA A 




46R1-468S 
hooj-hooj 


TAA 




4707-4700 

H / \J I H / V/ 7 


TGA 




46RV46RS 


TAA 




4707-4700 

H / Vy / H l \jy 


TAA 




46fH-46R5 


TAA 




4707-4709 


TAG 




46R1-46RS 


TAA 




4707-4700 

H / V / "H / U" 


Tp.A 

1 uA 




^fov j-Hoy / 


TAA 




4707-4709 


TGA 




4698-4700 


TAA 




4707-4709 


TGA 




4716-4718 


TAA 




4707-4709 


TGA 




4716-4718 


TGA 




4836-4838 


TGA 




4716-4718 
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TGA 




4836-4838 




TGA 




4722-4724 




TGA 




4836-4838 

i yj vy i \j vj' 




TGA 




4725-4727 


•j 


TGA 




4836-4838 

r kj <*j \y i v_/ \j 




TGA 




4737-4739 




TGA 




4836-4838 




TGA 








TGA 




4836-4838 


1 n 


TGA 




4755-4757 


•,f% 


TGA 




4816-4838 

~0_/\J ~0-7t> 




TGA 




4764-4766 




TGA 

i vJiV 




4836-4838 


i Hi 


TA A 




4773-4775 


w 


TGA 




4816-4838 




TGA 




4773-4775 


111 


TGA 

X VJ-Tx 




4836-4838 




TAA 




A11ZA115 




TGA 




4836-4838 




TAG 

x rvvj 




4773-4775 




TGA 




4836-4838 




TAG 

x rvvj 




4782-4784 




TGA 




4836-4838 




TGA 




4788-4790 




TGA 




4836-4838 




TGA 




4794-4796 




TGA 




4836-4838 




TAA 




4806-4808 




TGA 

X VJ rx 




4836-4838 


10 


TGA 




4806-4808 




TGA 




4816-4838 

tOJU *tOJO 




TAA 




4806-4808 




TGA 




4836-4838 




TAG 




4806-4808 


35 


TGA 




4836-4838 




TGA 




4812-4814 




TGA 




4836-4838 




TAG 




4824-4826 




TGA 




4836-4838 
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TGA 




4839-4841 




TGA 




4836-4838 




TGA 




4839-4841 




TGA 




4845-4847 


5 


TGA 




4839-4841 




TGA 




4845-4847 




TGA 




4851-4853 




TGA 




4845-4847 




TGA 




4851-4853 


10 


TGA 




4860-4862 




TGA 




4851-4853 


if\ 


TGA 




4860-4862 




TGA 




4980-4982 




TGA 




4860-4862 


i 


TGA 




4980-4982 




TGA 




4863-4865 




TGA 




4980-4982 


*" 


TAG 




4866-4868 




TGA 




4980-4982 


8 


TGA 




4875-4877 




TGA 




4980-4982 


y j 


TAA 




4893-4895 


* '' ' 


TGA 




4980-4982 




TAA 




4920-4922 


25 


TGA 




4980-4982 




TAA 




4935-4937 




TGA 




4980-4982 




TGA 




4944-4946 




TGA 


• 


4980-4982 


30 


TAA 




4995-4997 




TGA 




4980-4982 




TAA 




4995-4997 




TAA 




4992-4994 




TAA 




4995-4997 


35 


TGA 




4992-4994 




TAA 




4995-4997 




TAA 




4992-4994 




TAA 




4995-4997 




TAG 




4992-4994 
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TA A 

I A A 




4yy_>-4yy / 


T 1 A A 

1 AA 




C 1 C 1 C 1 C5 

5151-5153 


T A A 

1 AA 




4yy5~4yy / 


TA A 

1 AA 




5151-5153 


1GA 




CAA/t CAAZT 

5004-5006 


TAA 
1 AA 




5151-5153 


t/^ a 
1GA 




CAA*7 C A A A 

5007-5009 


t a a 

1 AA 




5151-5153 


T A 

TAG 




C A 1 A C A 1 ^ 

5010-5012 


T A A 

TAA 




£*ici fin 

5151-5153 


TAG 




5016-5018 


TAA 




5151-5153 


TAG 




5019-5021 


nr a a 

TAA 




5151-5153 


TGA 




5022-5024 


TAA 




5151-5153 


T A A 

TAA 




5025-5027 


TAA 




5151-5153 


TGA 




5031-5033 


T~» a A 

TAA 




C 1 C 1 c 1 c 

5151-5153 


TGA 




C f\A(\ CA^1 

5049-505 1 


T A A 

1 AA 




5151-5153 


T A Z*" 1 

1 AG 




5052-5054 


T A A 

1 AA 




f 1 f 1 f 1 CO 

5151-5153 


T A A 

1 AA 




f ACQ Cf\£.(\ 

5058-5060 


T A A 

1 AA 




CI C1 CI C1 

5151-5153 


T A A 

1 AA 




5061-5063 


Taa 

1 AA 




CI C1 C 1 C5 

5151-5153 


T A 

1 AG 


* 


5064-5066 


TAA 

TAA 




fi CI ci CI 

5151-5153 


TGA 




5097-5099 


TAA 




5151-5153 


TGA 




5100-5102 


TAA 




5151-5153 


TAA 




5115-5117 


TAA 




5151-5153 


TGA 




5115-5117 


TAA 




5151-5153 


TAA 




5115-5117 



98 



Mutations in the BRCAi Gene 
Attorney Docket No: 05371.0032.999 





TA A 








TAG 




S1 1 17 
j 1 1 j" j 11/ 




TA A 




< 1 C 1 CI CI 
J i J I - J U j 




TA A 
1 AA 




ci io c i on 
D 1 1 o-J 1 ZU 


c 

■J 


T A A 
1 AA 




CI C 1 C 1 CI 




TAG 

1 au 




C1 07 C 1 00 




TA A 

1 AA 




C1C1 C 1 CI 




TA A 
1 A A 




c 1 in ciio 

D 1 JU-J 1 JZ 








C 1 C 1 C 1 CI 




1 LrA 




C 1 Al C 1 AC 
J i OJO 1 0 J 




T A A 

i AA 




C1C1 C 1 CI 

MM-j 1 53 


^y 


TP, A 

1 OA 




C 1 £1 C 1 AC 
5 10 JO 165 




TP A 

1 OA 




C 1 OQ CO A 1 




Tn a 




C 1 Al C 1 AC 

5 io JO 165 


"Jus 

dp 


Tn A 

1 LrA 




C 1 QQ CO A 1 

5 lyyozui 




Tn A 
I OA 




C 1 AA C 1 AO 

5100-5165 




Tn a 
i UA 




c 1 qq com 

5 lyyozui 




TA A 

l AA 




C 1 OO C 1 OQ 

5 io/O loy 




T/T- A 

1 LrA 




C 1 QO COA1 


ri o~h 


Tn a 
I LrA 




C 1 Ql C 1 QC 

MVJOIbO 




1 LrA 




C 1 QQ com 


*}': 
Q 


Tn a 
I LrA 




C0 1 1 C0 1 1 
Jzl lOzl J 




TGA 
I LrA 




ci qq com 
j lyyozui 




I LrA 




CO 1 1 C01 1 
3Z1 lOZl J 


OS 

ZJ 


TAG 
1 ALT 




co Aft coin 

jZUoOZiU 




TGA 
I LrA 




C01 1 C0 11 
JZ1 lOZ 1 J 




TGA 
1 LrA 




cons coin 

jzUoOZ IU 




Tn a 

I LrA 




COI 1 CO 1 1 

JZl lOzlJ 




TAG 
1 ALT 


• 


S0A0 S0A4 
JZ0ZOZ0*t 




TGA 
1 LrA 




C01 1 CO 1 1 
DZ 1 lOZ 1 J 




I AO 




5262-5264 




TAA 




5223-5225 




TAG 




5262-5264 




TAA 




5226-5228 


35 


TAG 




5262-5264 




TGA 




5226-5228 




TAG 




5262-5264 




TAA 




5226-5228 




TAG 




5262-5264 
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TAG 




5226-5228 


* 


TAG 




5262-5264 




TAA 

1 AA 




5950-5959 




TAG 

1 AVJ 




5969-5964 


5 


TAG 




5951 5955 








5969 596A 
jZOZOZO^t 




TGA 

1 vJrV 




JZj J- JZ dd 








59£9 59£4 
JZOZOZCH' 




TA A 




jZ07-JZ7 1 


i \j 






JZOZOZO 6 * 




TA A 




598G 59Q1 




TA A 




5965 5967 


JS 


TA A 




jZ07-JZ7 i 




TGA 
1 VXrV 




5965 5967 




TA A 




598Q 59G1 
JZ07OZ7 i 


i = i! 


TA A 




5965 5967 




TA A 




59SQ 59Q1 




TAG 




5965-5967 




TA A 




5980 5901 




TAG 




5971 5971 
jZ/ 1-jZ/j 


fit 


TA A 




598Q 59Q1 




TGA 




5971 5971 
JZ / IOZ / J 




TAA 




598Q 5901 




TGA 




«i n 511 9 


25 


TA A 




59RQ 59Q1 




TGA 




5110-5119 




TGA 




59Q9-59Q4 

JZ-7Z - JZ7t 




TGA 




5110-5119 




TAG 




59Q5-5997 


30 


TGA 




511 0-511? 




TA A 




59GC 57AA 




TGA 




5310-5312 




TAA 




5307-5309 




TGA 




5310-5312 


35 


TGA 




5316-5318 




TGA 




5310-5312 




TGA 




5316-5318 




TGA 




5322-5324 




TGA 




5316-5318 
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TGA 




5322-5324 


TGA 




5604-5606 


TGA 




5322-5324 


TGA 




5604-5606 


TAG 




5328-5330 


TGA 




5604-5606 

^ V-/ \j r v/ 


TGA 




5334-5336 
~> ~j ~j i ^/ ~> \j 


TGA 




5604-5606 


TAA 




5343-5345 


TGA 




5604-5606 


TAG 




5349-5351 


TGA 




5604-5606 


TAA 




5352-5354 


TGA 




5604-5606 


TAA 




5367-5369 


TGA 




5604-5606 


TAG 




5376-5378 


TGA 




5604-5606 


TGA 




5379-5381 


TGA 




5604-5606 


TGA 




5388-5390 


TGA 




5604-5606 


TAG 




5391-5393 


TGA 




5604-5606 


TAA 




5394-5396 


TGA 




5604-5606 


TAG 




5403-5405 


TGA 




5604-5606 


TGA 




5412-5414 


TGA 




5604-5606 


TAG 






TGA 




5604-5606 


TGA 




5418-5420 


TGA 




5604-5606 


TAG 




5421-5423 


TGA 




5604-5606 


TGA 




5421-5423 


TGA 




5604-5606 


TAA 




5424-5426 
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TGA 




5604-5606 




TGA 




5424-5426 




TGA 




5604-5606 




TAA 




5424-5426 


5 


TGA 




5604-5606 




TAG 




5424-5426 




TGA 




5604-5606 




TAA 




5439.544I 




TGA 




5604-5606 

•mJ \J \j 1 ta/ \J \J \J 


10 


TGA 




5451-5453 




TGA 




5604-5606 




TGA 




5460-5462 

— I~\J\J ~/T\J±~ 




TGA 




5604-5606 


•fll 

5*5 i; 


TAG 




5463-5465 


Ml 


TGA 




5604-5606 




TGA 




5463-5465 

w/ TV/ J TV/ ^ 


■a;* 


TGA 




5604-5606 




TAG 




5478-5480 




TGA 




5604-5606 




TGA 




5478-5480 




TGA 




5604-5606 


ru 


TAA 




5496-5498 


** 


TGA 




5604-5606 




TGA 




5499.55OI 


25 


TGA 




5604-5606 




TGA 




5556-5558 




TGA 




5604-5606 




TAG 




5562-5564 




TGA 




5604-5606 


30 


TGA 




5562-5564 




TGA 




5604-5606 




TGA 




5568-5570 




TGA 




5604-5606 




TGA 




5571-5573 


35 


TGA 




5604-5606 




TAA 




5574-5576 




TGA 




5604-5606 




TAG 




5601-5603 




TGA 




5604-5606 
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TGA 


5601-5603 


TGA 


5604-5606 


TGA 


5625-5627 


TGA 


5628-5630 


TGA 


5637-5639 


TAG 


5640-5642 


TAG 


5652-5654 


TGA 


5658-5660 


TGA 


5664-5666 


TGA 


5670-5672 


TAG 


5676-5678 


TAG 


5700-5702 


TAG 


5706-5708 



Two base insertions of the present invention form stop codons as indicated in the 
following TABLE 7. The formed in- frame stop codon and the location are provided. Any 
expressed protein from BRCAl genes with these types of mutations should be truncated 
accordingly. It should be recognized that the present invention includes insertions of 3n+2 bases, 
where n is an integer greater than zero and less than 1861. These larger insertions mutations 
have stop codons at nucleotide numbers corresponding to the listed stop codon at the nucleotide 
number listed. The corresponding nucleotide numbers of the stop codons will be 3n nucleotides 
larger than those listed. 

TABLE7 
Two Base Insertions 

Codon Formed Nucleotide Number 

TAG 123-125 

TAA 126-128 

TAG 126-128 

TGA 126-128 

TAA 129-131 

TAG 129-131 

TGA 129-131 

TAG 132-134 
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TAG 


141-143 




TAG 


144-146 




TAG 


147449 




TAG 


150-152 


5 


TAA 


156-158 




TAG 


159-161 




TAA 


162-164 




TAA 


165-167 




TAG 


168-170 


10 


TAA 


171-173 




TAA 


177-179 

i / / i / y 


yo 


TGA 


177-179 

iff l / y 




TAA 


180-182 




TAA 

1 AA 


183-185 




TAG 

1 ix VJ 


183-185 




TGA 


183-185 


LI1 


TAG 

1 ZvVJ 


186-188 




TAA 


189-191 




TAG 

1 /YvJ 


1 89-191 




TGA 


189-191 

1 07 171 




TAA 


195-197 
i y *j 17/ 




TAA 

1 AA 


1 98-200 

1 70 4Vv 




TAG 


198-200 




TGA 


198-200 


25 


TAG 


204-206 




TAA 


207-209 




TAG 


207-209 




TGA 


207-209 




TAA 


210-212 


30 


TGA 

X VJ i\. 


210-212 




TA A 


913-91 5 




TAG 


216-218 




TAG 


222-224 




TAA 


225-227 


35 


TAG 


225-227 




TGA 


225-227 




TAA 


228-230 




TAA 


231-233 




TAA 


234-236 
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TAG 




234-236 




TGA 




234-236 


• 


TAG 




237-239 




TAA 




243-245 


J 


TA A 




746-748 




TAG 




746 748 




TGA 




746.748 




TA A 




740-7^1 




t An 




740 7^1 


i n 

l y 






740 7^1 




TA A 




7^7 7^4 




TAA 




7^ 7^7 
Z J J-Z J / 




1 ALT 




7^5 7^7 
Zj j-Zj / 




TGA 




7^ 7^7 
Zj J-Zj / 




TA A 




o<8 7£0 
Z Jo-ZOU 








7^8 760 


in 


TfiA 




7^8 760 
Z jo-ZOU 




TA A 




ZUl*ZOJ 




TA A 
1 rVrv 




767-760 

ZU / - ZU7 


iff 


TGA 




767-760 

ZU / "ZU7 




TAA 




776-778 




TAA 




787-784 




TGtA 




787-784 
zoz zo*t 




TAA 




785-787 


7^ 
Z J 


TGtA 
I vJrV 




78^-787 

ZO J"ZO / 




TAG 
I rVVJ 




788-700 




TA A 




7 04-706 




TAG 




704-706 




TGA 


* 


704-706 


10 


TA A 




100-107 




T AO 




10O 107 
JUU-jUZ 




TGA 




300-302 




TAA 




306-308 




TAG 




306-308 


35 


TGA 




306-308 




TAA 




309-311 




TAG 




309-311 




TGA 




309-311 




TAA 




312-314 
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TAA 




315-317 




TGA 




315-317 




TAG 




318-320 




TAA 




321-323 


5 


TAA 




324-326 




TAA 




•J I *J s 




TAA 




330-332 




TAA 




333-335 




TGA 




333-335 


10 


TAG 




347-144 




TAA 




14S-347 




TAA 




348-350 




TAA 




351-353 


DO 


TGA 




351-353 


\S 


TAA 




354-356 




TAG 

I AvJ 




354-356 




TGA 




354-356 




TAA 




357-359 




TAG 




366-368 




TAG 




369-371 




TAG 

1 AU 




377-374 




TAA 

1 AA 




378-380 




TAG 




378-380 




TGA 




378-380 


25 


TAA 




381-383 




TGA 




381-383 

Jul JOJ 




TAA 




384-386 




TAA 




387-389 

-/ kj i JO/ 




TAA 




390-392 


30 


TAG 




390-392 




TGA 




3Q0-39? 




TAG 




393-395 




TAA 




396-398 




TAG 




396-398 


35 


TGA 




396-398 




TAG 




405-407 




TAA 




408-410 




TAG 




411-413 




TAA 




414-416 
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TAG 




414-416 


TGA 




414-416 


TAG 




417-419 


TAA 




420-422 


TAG 




420-422 


TGA 




A70-A71 


TAG 




423-425 


TAA 




426-478 


TAA 

I AA 




49Q-4 1 1 


TAA 

1 AA 




419-414 


TAG 

1 AvJ 






TGA 




412-434 


TAA 




41S-417 


TAA 




438-440 


TAG 




438-440 


TGA 




418-440 


TAG 




441-441 


TAA 




AAA AAA 


TAA 

I /VTA. 




447-440 


TAG 




450-45? 


TAA 

I AA 




4S1-4S5 


TAA 




456-458 


TAA 

i aa 




459-461 


TAG 

1 AVJ 




459-461 


TGA 




459-461 


TAG 




465-467 


TAA 

1 AA 




474-476 


TAG 




477-479 


TAG 




480-482 


TAG 




483-485 


TAA 

I AA 




486-488 


TAG 




486-488 


TGA 




486-488 


TAA 




489-491 


TAA 




492-494 


TAA 




498-500 


TAA 




501-503 


TAG 




504-506 


TAA 




507-509 
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TAG 




507-509 


TGA 




507-509 


TAA 




510-512 


TAA 




513-515 


TAG 




519-521 


TAA 




522-524 


TAA 




525-527 


TAA 




537-539 


TGA 




537-539 


TAG 




540-542 


TAG 




546-548 


TAA 




549-551 


TAA 




555-557 


TAG 

a. rvvj 




555-557 


TGA 




555-557 


TAA 




558-560 


TAG 




558-560 


TGA 




558-560 


TAG 




564-566 


TAA 




567-569 


TAA 




570-572 


TAA 




576-578 


TAG 




579-581 


TAA 




588-590 


TAG 




588-590 


TGA 




588-590 


TAA 




591-593 


TAG 




597.599 


TAA 




600-602 


TAG 




603-605 


TAA 




606-60R 


TGA 




606-608 


TAA 




609-611 


TAA 




615-617 


TGA 




615-617 


TAA 




618-620 


TGA 




618-620 


TAA 




621-623 


TAA 




630-632 
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TGA 




630-632 




TAA 




642-644 




TAA 




645-647 




TGA 




645-647 


5 


TAA 




648-650 




TAG 




648-650 




TGA 




648-650 




TAG 




651-653 




TAA 

1 Ail 




654-656 


10 


TAG 




654-656 




TGA 




654-656 


5 


TAA 




657-659 




TAG 




660-662 


SI 


TAA 




663-665 




TAG 




663-665 




TGA 




663-665 




TAG 




666-668 




TAA 




669-671 


§=isi 


TAG 




669-671 


So 


TGA 




669-671 




TAG 




672-674 


i=i 


TAA 




675-677 




TAG 




675-677 




TGA 




675-677 


25 


TAA 




678-680 




TAG 




678-680 




TGA 




678-680 




TAG 




681-683 




TAG 




684-686 


30 


TAA 




687-689 




TAG 




690-692 




TAA 




693-695 




TAA 




696-698 




TAG 




699-701 


35 


TAA 




702-704 




TAA 




705-707 




TAG 




705-707 




TGA 




705-707 




TAA 




708-710 
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TAG 




708-710 


TGA 




708-710 


TAA 




71 1-713 


TAG 




714-716 


TAG 




717-719 

/ I / "/ 17 


TAG 




770-77? 


TAG 






TAA 




779-731 


TAG 




779-731 


TGA 




779-731 

/ Z..7 / J 1 


TAA 




737-734 


TAG 




737-734 
/ jz,- / Jt 


TCtA 
1 \Jr\ 




7^7 7^4 
/ JZ- / j*+ 


TA A 




7^8-740 

/ JO* /T'U 


TA A 




741 -74^ 

/ "T 1 - / "TJ 


TAG 




7S0-7S7 

/ JU" / JZ. 


TA A 




/ j j / j j 


TAA 




7^6-7S8 

/ JO" /JO 


TAf T 




7*19-761 

/ J / VJ 1 


TAG 




767-764 


TAA 




76S-767 
/ o j- / / 


TAA 




768-770 


TAA 




771-773 

f I I " / /J 


TAG 

X AVJ 




771-773 


TGA 

X VJ f\. 




771-773 


TAG 

X /kVJ 




l 1 "T~ 1 1 \J 


TAA 




Ill-HQ 


TAG 




1 1 1 f I J 


TGA 




111-11Q 

i l Ills 


TAG 




780-787 


TA A 




/OJ-/OJ 


TAA 




786-788 


TAG 




789-791 


TAG 




792-794 


TAA 




795-797 


TAG 




795-797 


TGA 




795-797 


TAG 




798-800 


TAA 




801-803 
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TAG 




801-803 




TGA 




801-803 




TAA 




804-806 




TAG 




804-806 


5 


TGA 




804-806 




TAG 




807-809 




TAA 




810-812 




TGA 




810-812 




TAG 




813-815 


10 


TAG 




816-818 




TAA 




819-821 


CI 


TAA 




822-824 




TAA 




825-827 




TAG 




828-830 




TAA 




843-845 


jjJJ: 


TAA 




846-848 


fr- 


TAA 




849-851 


ig 


TAG 




852-854 


H : 


TAA 




855-857 




TAG 




855-857 




TGA 




855-857 




TAA 




858-860 




TGA 




858-860 




TAA 




861-863 


25 


TAA 




864-866 




TAG 




867-869 




TAA 




870-872 




TGA 




870-872 




TAG 




876-878 


30 


TAG 




879-881 




TAG 




882-884 




TAA 




885-887 




TGA 




885-887 




TAG 




894-896 


35 


TAA 




897-899 




TAA 




900-902 




TAG 




900-902 




TGA 




900-902 




TAG 




906-908 
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TAA 




909-911 


TAA 




912-914 


TAG 




912-914 


TGA 




912-914 


TAG 




915-917 


TAA 




918-920 


TAG 




918-920 


TGA 




918-920 


TAA 




921-923 


TAA 




924-926 


TAG 




924-926 


TGA 




924-976 

-7^.*T-7.6*VJ 


TAG 




930-93? 


TAG 




933-935 


TAA 




919-941 


TAG 




919-941 

7J 7-7*T 1 


TGA 




939-941 

7J 7 7^ 1 


TAG 

1 x\ VJ 




Q47.Q44 


TAA 

1 rVTV 




945-947 


TAA 




948-950 


TAA 




951-953 


TAG 




957-959 

y J 1 y J s 


TAA 




960-962 


TAA 




963-965 


TAG 




963-965 


TGA 




963-965 

s\J J y\J -J 


TAA 




966-968 

y \J\J y\J\j 


TAG 




966-968 

y\J\J 7UO 


TGA 




966-968 


TAG 




975-977 

/ / -J y f t 


TA A 




7 / 0-70U 


TGA 




978-980 


TAA 




981-983 


TAA 




984-986 


TAA 




987-989 


TAG 




987-989 


TGA 




987-989 


TAA 




990-992 


TAG 




990-992 
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TGA 990-992 

TAA 996-998 

TAA 999-1001 

TAG 1002-1004 

5 TAA 1005-1007 

TAA 1008-1010 

TAA 1011-1013 

TGA 1011-1013 

TAG 1014-1016 

1.0 TAG 1017-1019 

y TAA 1020-1022 

1 TAG 1023-1025 

m TAG 1026-1028 

5 TAA 1029-1031 

i TAG 1029-1031 

W TGA 1029-1031 

W TAA 1032-1034 

*, TAG 1032-1034 

5 TGA 1032-1034 

W> TAA 1035-1037 

m TAA 1038-1040 

G TAA 1041-1043 

M TAA 1044-1046 

TAG 1053-1055 

25 TAA 1056-1058 

TAG 1056-1058 

TGA 1056-1058 

TAG 1059-1061 

TAA . 1062-1064 

30 TAA 1065-1067 

TGA 1065-1067 

TAA 1074-1076 

TAA 1077-1079 

TAA 1080-1082 

35 TAG 1080-1082 

TGA 1080-1082 

TAG 1083-1085 

TAG 1086-1088 

TAA 1089-1091 
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TAA 




1092-1094 




TAG 




1095-1097 




TAA 




1098-1100 




TAA 




1101-1103 


5 


TAG 




1 101-1 103 




TGA 




1 101-1 103 




TAA 




1 1 04- 1 1 06 

1 1 1 1 \J\J 




TAG 




1 107-1 10Q 
i i u / i ivy 




TAA 




1110-111? 


10 


TAA 




1 1 16-1 1 18 
111 U 1 1 1 o 




TGA 




1116-1118 
ill o- 1 no 




TAA 




1 1 79-1 194 

1 1 1 1 Zrr 




TA A 




1 1 9^-1 1 97 




TAG 




1 1 98-1 1 30 

1 1 0 1 1 Jl/ 


P4 


TAA 




1 131-1 133 




TAA 




1 1 34-1 136 
1 1 j *t~ 1 1 j \j 


m 
111 


TAG 




1 1 37-1 1 3Q 

1 1-/ / l 1 J7 




TAG 




1 140-1 14? 

1 1 *T\/- 1 1 *TZf 




TAA 




1 1 46- 1 1 48 

1 1 *T\J 1 l^O 


SI 


TGA 




1 146-1 148 

1 1 *TVy 1 1*tO 


;?! I 


TAG 




1 149-1 1 51 

1 1 " .7 1 U 1 




TAG 




1 1 59-1 1 54 

1 1 Ja< 1 1 




TAA 




1 161-1 163 

i 1 \J 1 1 1 VJ J 




TAG 




1 161-1 163 

1 1 U 1 1 1 \J*J 


25 


TGA 




1 161-1 163 




TAG 




1 164-1 166 

1 1 VJ*T— 1 1 \}\J 




TAA 




1 167-1 169 

1 1 \J f - 1 1 \J7 




TGA 




1 167-1 16Q 

1 1 vj / — 1 1 \J77 




TAA 


• 


1 170-1 172 

11/ V 11 / ill 


30 


TAG 




1 173-1 175 

11/ _/ 1 1 / j 




TA A 




1 1 7£ 1 1 7ft 




TAG 




1176-1178 




TGA 




1176-1178 




TAA 




1179-1181 


35 


TGA 




1179-1181 




TAA 




1182-1184 




TAA 




1188-1190 




TGA 




1188-1190 




TAA 




1197-1199 
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TAG 




1197-1199 




TGA 




1 197-1 199 

117/ 1 L SS 




TAA 




1200-170? 




TAG 




1200-1202 


5 


TGA 




1200-1202 




TAG 




1701-1205 




TAA 




1206-1208 




TGA 




1206-1208 




TAA 

1 Ail 




1212-1214 


10 


TAG 




121 5-1217 




TAA 




121 8-1220 




TAG 




1221-1221 


y§ 


TAG 




1774 1776 


w 


TAG 




1227-1220 


if 


TA A 

1 OA 




1 711-1 715 




TAG 




1711.1915 


? ¥i 


TGA 




1711-1715 




TAA 

1 Ail 




1716-1718 


IL..S, 


TGA 




1716-1718 


TSaK 


TAA 




1219-1241 




TAA 




1245-1247 


nj 


TAA 

1 AA 




1248-1250 




TAA 

1 Ail 




1251-1251 
1 11 j 




TAA 




1254-1256 

1 1Z*«/U 


25 


TAA 

1 i*-A 




1260-1262 




TGA 




1260-1262 




TAG 

1 A\J 




1261-1265 




TAA 

1 AA 




1266-1268 




TAG 

i rvvj 


* 


1269-1271 
1 ^yjy 1 z, / 1 


30 


TAA 




1277-1274 

1 / Z, IZ* / *t 




I Jt\\J 




IZ /Z-IZ 74 




TGA 




1272-1274 




TAA 




1275-1277 




TAG 




1275-1277 


35 


TGA 




1275-1277 




TAA 




1278-1280 




TAG 




1278-1280 




TGA 




1278-1280 




TAA 




1281-1283 
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TAA 




1284-1286 




TAG 




1287-1289 




TAG 




1290-1292 




TAA 




1296-1298 


5 


TAG 




1296-1298 




TGA 




1296-1298 




TAG 




1299-1301 




TAA 




1302-1304 




TAG 




1302-1304 


10 


TGA 




1302-1304 




TAG 




1305-1307 




TAG 




1308-1310 




TAA 




1311-1313 


hi 


TAG 




1311-1313 




TGA 




1311-1313 




TAG 




1317-1319 




TAG 




1320-1322 




TAG 




1323-1325 


|*& 


TAA 




1326-1328 


ft 


TAG 




1326-1328 


f % II 


TGA 




1326-1328 




TAG 




1329-1331 


"""" 


TAA 




1332-1334 




TAG 




1332-1334 


25 


TGA 




1332-1334 




TAA 




1335-1337 




TAG 




1338-1340 




TAA 




1341-1343 




TAG 




1344-1346 


30 


TAG 




1347-1349 




TAG 




1350-1352 




TAG 




1353-1355 




TAA 




1356-1358 




TAG 




1356-1358 


35 


TGA 




1356-1358 




TAG 




1359-1361 




TAG 




1362-1364 




TAA 




1368-1370 




TAG 




1371-1373 
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TAG 




1374-1376 




TAG 




1377-1379 




TAG 




1380-1382 




TAA 




1383-1385 


5 


TAG 




1383-1385 




TGA 




1383-1385 

1. ~J VJ —J I ~S \J ~S 




TAA 




1386-1388 




TAG 




1386-1388 




TGA 




1386-1388 


10 


TAG 




1389-1391 




TAA 




1392-1394 




TAG 




1392-1394 


IB 


TGA 




1392-1394 




TAA 




1395-1397 


li 


TAG 




1395-1397 




TGA 




1395-1397 


m 


TAG 




1398-1400 




TAA 




1401-1403 

X r V 1 A ~\J .J 


"pit 


TGA 




1401-1403 


s 


TAA 




1404-1406 




TAG 




1407-1409 




TAA 




1410-1412 




TAG 




1410-1412 




TGA 




1410-1412 

1 T 1 u X ~ X ^* 


25 


TAG 




1416-1418 

1 1 A V A T 1 VJ 




TAA 




1419-1421 

a a y x ~4i» x 




TAG 




1422-1424 




TAG 




1431-1433 




TAG 


• 


1434-1436 


30 


TAA 




1437-1439 




TAG 








TGA 




1437-1439 




TAA 




1440-1442 




TAA 




1443-1445 


35 


TAG 




1443-1445 




TGA 




1443-1445 




TAA 




1446-1448 




TAA 




1449-1451 




TAG 




1452-1454 
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TAA 




1455-14S7 


TAG 






TA A 




1 4£4-1 4AA 

i 404- I H-OO 


TAG 




1 4A4 1 dfyfy 

1 HUH- 1 *+oo 






1 4A4 1 4££ 


TA A 




14A7 14AQ 


T A A 




1J.7A 1/177 






147A 1479 


THA 




147A 1J.77 


TAr T 




1*+ / J-IH / 0 


TAG 




147A 1472 


TA A 




1470 1421 






1A7G 1/131 


T A A 




1/127 1/12/1 


TA A 




1A2^ 1^127 


TAA 
1 l\\J 




1A22 1AQA 


TAA 






TA A 






TA A 




1AQ7 1AQQ 


TA A 




1 ^aa 1 ^A7 

1 JUU-1 jUZ 


TAO 




1 <\AA 1 <c\*> 






1 CAA 1 CA? 


TAG 




1 ^ni.i 

I JVJ'IDKJJ 


TAA 




1 ^06-1 <\A2 


TGA 




1 i ^nft 

1 JUO- 1 jUo 


TAA 




1 JU7- 1 ^ I 1 


TAA 




1 S14 


TAG 




1 S14 


TGA 


• 


1 S19-1 S14 

1 J 1 A" LJ l*t 


TAA 




1 ^1 2.1 






if io i OA 

1 51 o-l jzU 


TAA 




1521-1523 


TGA 




1521-1523 


TAG 




1524-1526 


TAA 




1527-1529 


TAA 




1536-1538 


TAA 




1539-1541 


TAG 




1539-1541 


TGA 




1539-1541 
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TAA 




1542-1544 




TAG 




1548-1550 




TAA 




1551-1553 




TAG 




1554-1556 


5 


TAA 




1557-1559 




TAA 




1 561-1 565 




TAA 




1 566-1 568 




TAG 




1 569-1 571 




TAG 




1 572-1 574 


10 


TAA 




1 575-1 577 




TAG 




1 575-1 577 




TGA 




1 575-1 577 




TAG 




i 578.1 5«n 




TAA 




1 581 -1 58^ 




TAG 




1 584.-1 586 




TAA 




1 591-1 5Q5 




TGA 




1 591-1 5Q5 




TAA 




1 596-1 598 




TAG 




1602-1604 


So 


TAA 




1614-1616 

X \_/ X i 1U1U 




TAA 




1617-1619 




TAA 




1620-1622 




TAA 




1621-1625 




TAG 




1621-1625 


25 


TGA 




1621-1625 




TAA 

x rvr\ 




1626-1628 




TAA 




1612-1614 




TAA 




1615-1617 




TAA 




1618-1640 


30 


TGA 




1638-1640 




TAA 




1644-1646 




TAA 




1647-1649 




TAG 




1647-1649 




TGA 




1647-1649 


35 


TAG 




1650-1652 




TAG 




1662-1664 




TAG 




1665-1667 




TAA 




1668-1670 




TAG 




1668-1670 
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TGA 




1668-1670 


TAA 




1671-1673 


TAA 




1674-1676 


TAA 




1677-1679 


TGA 




1677-1679 


TAG 




1680-1682 


TAG 




1683-1685 


TAA 




1686-1688 


TAG 




1686-1688 


TGA 




1686-1688 


TAG 




1689-1691 

x \j\> s x \j y x 


TAG 




1692-1694 


TAA 




1698-1700 


TAA 




1701-1703 


TGA 




1701-1703 


TAG 




1707-1709 


TAA 




1710-1712 


TAA 




1713-1715 


TGA 




1713-1715 


TAA 




1716-1718 

X / X VJ 1 / 1 VJ 


TAG 




1722-1724 


TAA 




1725-1727 


TAA 




1728-1730 


TAA 




1734-1736 


TAG 




1737-1739 


TAA 




1743-1745 


TGA 




1743-1745 


TAG 




1746-1748 


TAG 




1752-1754 


TAA 




1755-1757 


TGA 

X VJiV 




1755-1757 

X / -J X / */ / 


TAA 




1758-1760 


TGA 




1758-1760 


TAA 




1761-1763 


TAA 




1764-1766 


TAA 




1767-1769 


TAA 




1770-1772 


TAG 




1773-1775 


TAG 




1779-1781 
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TAA 




1782-1784 


TGA 




1782-1784 


TAA 




1785-1787 


TAA 




1788-1790 


TAA 




1791-1793 


TAG 




1794-1796 


TAG 




1797-1799 


TAA 




1800-1802 


TAG 




1800-1802 


TGA 




1800-1802 


TAA 




1803-1805 


TAA 




1809-1811 


TGA 




1809-1811 


TAG 




1812-1814 


TAA 




1815-1817 


TGA 




1815-1817 


TAA 




1818-1820 


TAA 




1824-1826 


TAA 




1830-1832 


TAG 




1833-1835 


TAA 




1836-1838 


TAG 




1836-1838 


TGA 




1836-1838 


TAG 




1842-1844 


TAA 




1845-1847 


TAG 




1848-1850 


TAA 




1851-1853 


TAG 




1851-1853 


TGA 




1851-1853 


TAG 




1854-1856 


TAA 




1857-1859 


TAG 




1857-1859 


TGA 




1857-1859 


TAA 




1860-1862 


TAA 




1863-1865 


TAA 




1866-1868 


TGA 




1866-1868 


TAG 




1869-1871 


TAG 




1872-1874 
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TAA 1878-1880 

TAA 1881-1883 

TAA 1884-1886 

TAA 1887-1889 

5 TAA 1890-1892 

TAA 1893-1895 

TAA 1896-1898 

TAA 1899-1901 

TAG 1902-1904 

10 TAG 1908-1910 

O TAA 1911-1913 

6 TAG 1911-1913 
f TGA 1911-1913 
S! TAA 1914-1916 
l|! TAA 1917-1919 
m TAA 1923-1925 
5 TAA 1926-1928 
s " TAG 1926-1928 
N TGA 1926-1928 

2© TAA 1929-1931 

[H TAG 1932-1934 

U TAA 1938-1940 

S TAA 1941-1943 

TAA 1944-1946 

25 TGA 1944-1946 

TAA 1947-1949 

TGA 1953-1955 

TAA 1953-1955 

TGA . 1953-1955 

30 TAA 1956-1958 

TGA 1956-1958 

TAA 1959-1961 

TGA 1959-1961 

TAA 1962-1964 

35 TAG 1962-1964 

TGA 1962-1964 

TAA 1965-1967 

TAG 1965-1967 

TGA 1965-1967 
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TAA 




1968-1970 




TAA 




1971-1973 


• 


TAA 




1977-1979 




TAG 




1983-1985 


■J 


TAG 




1989-1991 




TAG 




1995-1997 




TAG 




1998-2000 




TAA 




2001-2003 




TAA 




2004-2006 


1 n 

1JL/ 


TAA 




2007-2009 




TAA 




2013-2015 




TAA 




2022-2024 


SI 


TAA 




2025-2027 


jj) 


TAG 




2025-2027 


II 


TGA 




2025-2027 


iK 


TAA 




2028-2030 


if! 


TAG 




2031-2033 


i 


TAA 




2034-2036 


H ; 


TAG 




2034-2036 


Si 


TGA 




2034-2036 


s %; ; 


TAA 




2040-2042 


pi 


TAG 




2043-2045 




TAA 




2046-2048 




TAA 




2049-2051 


95 


TAG 




2049-2051 




TGA 




2049-2051 




TAA 




2052-2054 




TAG 




2052-2054 




TGA 




2052-2054 


^0 


TAA 




2055-2057 




TAA 




2058-2060 




TAG 




2061-2063 




TAG 




2064-2066 




TAA 




2067-2069 


35 


TGA 




2067-2069 




TAA 




2070-2072 




TAA 




2073-2075 




TGA 




2073-2075 




TAA 




2076-2078 
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TAA 

i Ail 




2079-2081 


TAA 




2082-2084 


TAG 




2082-2084 


TGA 




9089-9084 


TA A 

1 rvrV 




908S-9087 


TAA 




9001-9001 


TAG 




9007-9000 


TA A 
1 rvrV 




9 1 00.9 1 09 


TAA 




9 1 06-9 1 OR 


TA A 




9 1 OQ-9 1 1 1 


TA A 




91 19.91 14 


TA A 




9194.9196 


TAG 




9197.9190 


TAG 




9110-9119 


TA A 




91 11-91 IS 


tat. 




9 1 16.91 18 


TAO 




9149-9144. 


TA A 




914S-9147 
z, itj-z, l *+ / 


TArv 




9148 91 so 

Z. IHO-Z* 1 JU 


TAfl 




91 SI -91 SI 
Z. U 1 Z 1 Jj 


TAA 




9 1 S4-9 1 S6 


TA A 




91 S7-91 SO 


TCtA 




91 S7-91 SO 


TAA 




9160-9162 


TGA 

1 VJiV 




9160-2169 


TAA 




9161-216S 


TAA 




9166-9168 


TAA 




9179-9174 


TAG 


• 


917S-2177 


TAA 




91R1-9181 


1 uA 






TAA 




2184-2186 


TAA 




2187-2189 


TAA 




2190-2192 


TAG 




2196-2198 


TAA 




2199-2201 


TAG 




2202-2204 


TAA 




2205-2207 


TAA 




2208-2210 
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TAG 


2208-2210 


TGA 


2208-2210 


TAG 


2214-2216 


TAA 


2220-2222 


TGA 


2220-2222 


TAA 


2223-2225 


TAG 


2223-2225 


TGA 


2223-2225 


TAA 


2226-2228 


TAA 


2229-2231 


TAG 


2232-2234 


TAG 


2238-2240 


TAA 


2241-2243 


TAG 


2241-2243 


TGA 


2241-2243 


TAA 


2244-2246 


TAG 


2244-2246 


TGA 


2244-2246 

T T ***** 1 


TAA 


2247-2249 


TAA 


2250-2252 


TAA 


2253-2255 


TAG 


2253-2255 


TGA 


2253-2255 


TAA 


2256-2258 


TAG 


2256-2258 


TGA 


2256-2258 


TAA 


2259-2261 


TAA 


2262-2264 


TAA 


2265-2267 


TAG 


2268-2270 


TAA 


2274-2276 


TAG 


2277-2279 


TAA 


2280-2282 


TAG 


2280-2282 


TGA 


2280-2282 


TAG 


2283-2285 


TAA 


2286-2288 


TAA 


2292-2294 


TAA 


2301-2303 
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TAG 


2304-2306 




TAG 


2307-2309 




TAA 


2310-2312 




TAG 


2313-2315 


5 


TAG 


2316-2318 




TAA 


2319-2321 




TGA 


2319-2321 




TAG 

i rv.vj 


2325-2327 




TAA 


2328-2330 


in 


TAG 


2331-2333 




TAA 


2334-2336 




TAG 


2337-2339 




TAA 


9340-9349 




TAG 

1 nVJ 


2340-2342 


CI 


TGA 






TAA 




HI 


TAA 

1 rvn. 


2346-2348 




TAG 


2349-2351 




TAG 


2352-2354 




TAG 


2355-2357 




TAA 


2361-2363 




TAG 


2364-2366 




TAA 


2370-2372 




TAA 


9373-2375 


9S 


TAG 


2373-2375 




TGA 


2373-2375 




TAA 


2376-2378 




TAG 


2379-2381 




TAG 


2382-2384 




TAA 

I -TWA 


2385-2387 




TAG 


91R8-9390 




TAA 


2391-2393 




TAG 


2391-2393 




TGA 


2391-2393 


35 


TAA 


2397-2399 




TAG 


2400-2402 




TAA 


2403-2405 




TAA 


2406-2408 




TAG 


2406-2408 
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TGA 




2406-2408 




TAG 




2409-241 1 




TAG 




2412-2414 




TAA 




2415-2417 


5 


TGA 




2415-2417 




TAA 




941 R-9490 




TAA 

X AA 




94? 1-9491 




TAA 




9494-9496 




TAA 




9497-949Q 


10 


TAG 




9497-9499 




TGA 




9497-9499 


3 


TAG 




9411-941S 




TAG 




9419-9441 




TAA 




9449-9444 


is 


TAG 




944^-9447 


ii ., if 


TAA 




9448.94^0 




TAG 




944R-94S0 


If' 


TGA 




944R.94S0 


S Ji, 


TAG 




94^1-94S^ 




TAA 




94S4-94S6 


? 


TAG 




9460-946? 


0 


TAA 




9461-946S 




TAA 

1 AA 




9466-946R 




TAA 




9469-9471 


25 


TAG 




9460-9471 




TGA 




9469-9471 




TAA 




9479-9474 




TAG 




9479-9474 




TGA 

x vjrv 


• 


2472-2474 


30 


TAG 




2478-2480 




TAG 








TAA 




2484-2486 




TAA 




2487-2489 




TAG 




2493-2495 


35 


TAA 




2496-2498 




TGA 




2496-2498 




TAG 




2499-2501 




TAA 




2502-2504 




TAA 




2505-2507 
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TAG 






TA A 




9514-9516 


TA A 




9517-951Q 
z j l / -z j i y 


TA A 




9590-9599 


TAG 




9590-9599 


TfrA 

1 KJrx 




9590.9599 
iJZU-Z JZZ 






959^ 9595 


TA A 




9596 959ft 
ZjZO-Z JZo 


Tf T A 




9596 959ft 


TA A 




95^9-95^4 


TAP, 




95^9 95^4 
Zj JZ-Zjj^f 






Z J jZ-ZjjH' 


T Afr 




---- 0^77 
Zj j j-Zjj / 


1 AO 




Zjjo-Zj4U 


TA A 
1 AA 




Zj4 1-ZjHj 


TAP 

i AO 




7<41 0^47 
Zj4i-Zjhj 


1 uA 




ZjhI-Zjhj 


I ao 




O^AA 0<A6 


TA A 
I AA 




Zj4 /-ZD4V 


TA A 
I AA 




9^1 9^^ 
Zj J j-Zj J J 


I AO 




9556 955ft 
Zj jO-Zj jo 


TA A 
I AA 




9569 9564 
ZjOZ-ZjOH 


TAPt 
1 AO 




956ft 9570 
ZjOo-Zj /U 


T A A 
1 AA 




9^71 9^7^ 
Zj / 1-Z J / J 






9571 957^ 
ZJ / 1 -Z J / J 


TOA 




9571 957^ 

Z J 1 1 "Zj / J 


TA A 




9574.9576 

ZJ / 'r-Z J / O 


TA(lr 

1 r\\J 




9574 9576 

Zj /^f-ZJ /O 


i OA 


• 


9574 9576 
Zj /h-z j /o 


TA A 
1 /in. 




9577 9570 
Zj / / -Zj /y 


TAP. 




zjoU-zjoz 


TAA 




2583-2585 


TAA 




2586-2588 


TAA 




2589-2591 


TAG 




2592-2594 


TAA 




2595-2597 


TAG 




2598-2600 


TAG 




2601-2603 


TAA 




2604-2606 
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TAG 




2604-2606 




TGA 




2604-2606 




TAA 




2607-2609 




TAA 




2610-2612 


5 


TAG 




2610-2612 




TGA 




2610-2612 




TAA 




7616-7618 




TAG 




2616-2618 

1 \J— itU 1 o 




TGA 




261 6-26 18 


10 


TAG 

x rv\j 




2619-2621 




TAG 




2625-2627 




TAG 




2628-2630 




TAA 




2631-2633 




TAA 




2637-2639 


II 


TAG 




2643-2645 




TAA 




2646-2648 


m 


TAA 




2649-2651 




TAA 

x nri 




2657-7654 


T' v '' r " 


TAG 




2655-76S7 


26 

a |ji 


TAA 




7658-2660 

bUJ O Z» \j\J\J 




TAG 




7661-7661 




TAG 

x rvvj 




7664-7666 




TAA 




2667-2669 




TAG 






25 


TAG 




2676-2678 




TAG 




2679-2681 




TAA 




2685-2687 




TAG 




2685-2687 




TGA 




2685-2687 


30 


TAA 




2688-2690 




TAG 

x n\j 




2688-7690 




TGA 




2688-2690 




TAA 




2694-2696 




TGA 




2694-2696 


35 


TAA 




2697-2699 




TAA 




2700-2702 




TAG 




2700-2702 




TGA 




2700-2702 




TAA 




2703-2705 
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TAG 




2706-2708 


TAA 




2709-2711 


TAG 




2709-2711 


TGA 




2709-2711 


TAA 




2712-2714 


TAA 




2721-2723 


TAG 




2721-2723 


TGA 




2721-2723 


TAA 




2724-2726 


TAG 




2724-2726 


TGA 




2724-2726 


TAG 




2727-2729 


TAA 




2733-2735 


TAG 




2733-2735 


TGA 




2733-2735 


TAA 




2736-2738 


TAG 




2736-2738 


TGA 




2736-2738 


TAA 




2739-2741 


TAG 




2745-2747 


TAA 




2748-2750 


TAG 




2751-2753 


TAG 




2754-2756 


TAG 




2757-2759 


TAG 




2760-2762 


TAA 




2763-2765 


TAG 




2763-2765 


TGA 




2763-2765 


TAG 




2766-2768 


TAA 




2769-2771 


TAA 




2772-2774 


TAG 




2772-2774 


TGA 




2772-2774 


TAA 




2775-2777 


TAG 




2775-2777 


TGA 




2775-2777 


TAG 




2778-2780 


TAA 




2784-2786 


TAG 




2784-2786 
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TOA 




9784-9786 




TAG 




9787-9780 

Z / O / "Z / 07 




TA A 




9700-97Q9 

Z / -7U~Z / ;7Z 




TAG 




9700-9709 




TGA 

1 VJrV 




9700-9709 

Z / / 7Z 




TA A 




9701-970S 
z / " J-z / yj 




TAG 
1 r\\J 




9701-970^ 




TGA 




9701 770^ 

z / y j-z / 




TA A 




9706 9708 


i o 


TA A 




77QQ 78A1 
Z /77-ZoUl 




TCI A 




77GQ 78fl1 


, 

Jl 


TA A 




78A< 78A7 




TA A 




781 1 781 1 
Zol 1-Z51 J 




TATt 

1 /\vj 




0£1zi OS1 £ 


■m 


TA A 




Oft 1 7 751 Q 
Zo 1 /-Zoiy 




TA A 




787A 

ZozU-ZOZZ 


?■ : ^r. 


T Afl 




787A 7877 
ZozU-ZOZZ 




TOA 




7 ftOA 7 877 
ZozU-ZoZZ 


L 


TAG 




787^ 787^ 
ZoZJ-ZoZJ 




TA A 




9876 7898 
ZoZO-Zozo 




TAG 




9896 9878 
ZoZO-ZoZo 




TGA 
1 VJrV 




9876 9529ft 
ZoZO-ZoZo 




TAG 




987Q 7811 

zozy-zoj i 




TA A 




981^ 9X17 


Z-? 


TAG 




9 £18-9 £40 




TAG 




9841 9841 
ZoH 1 -ZO'tJ 




TA A 




9844 9846 




TAG 




98^0 98^9 
ZojU-ZojZ 




TA A 


• 


98^1 98^ 




TA A 




98^6 78^8 








ZojO-zo!>o 




TAG 




2859-2861 




TAA 




2862-2864 




TAG 




2862-2864 


35 


TGA 




2862-2864 




TAA 




2865-2867 




TAA 




2868-2870 




TAA 




2871-2873 




TAG 




2877-2879 
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TAA 


2883-2885 




TGA 


2883-2885 




TAG 


2886-2888 




TAA 


2889-2891 




TAA 


2892-2894 




TAA 


9895-9897 




TAG 


2898-2900 

^•O / O a* y\j\j 




TAG 


2901-2901 

l»y\J I Z.7VJ 




TAA 


9004-2906 


10 

i y 


TA(1 


2904-2906 




1 Un 


9004-7906 




TAG 


9910-9919 




1 /AkJ 


9911-991 5 


5? 


TAG 


9916-991 8 




TA A 
1 rvrV 


9999-9994 




Tp.A 






TACr 


9995-9997 

J-4.7/* / 


.3 


TAA 


9998-9910 




TAG 


9914-9916 




TAG 


9917-9919 




TAA 


2940-2942 




TAG 


2941-2945 

7*TJ Z*7*U 




TAA 


2946-2948 




TAA 


9949-2951 


95 


TAG 


2949-2951 




TGA 

1 VJA. 


2949-2951 




TAA 


99S9-9954 




TAA 


9955-2957 

t*y j *j &*y -j i 




TAA 


9958-9960 

Zr 7 -J 0"Z» 7\7v/ 




TAG 


9961-9961 










TAA 


2967-2969 




TAG 


2967-2969 




TGA 


2967-2969 


35 


TAA 


2970-2972 




TAA 


2973-2975 




TAG 


2973-2975 




TGA 


2973-2975 




TAA 


2976-2978 



132 



Mutations in the BRCAI Gene 
Attorney Docket No: 05371.0032.999 





TAG 




2976-2978 




TGA 




2976-2978 




TAA 




2982-2984 




TAG 




2982-2984 


5 


TGA 




2982-2984 




TAA 




2985-2987 




TAG 




2985-2987 




TGA 




2985-2987 




TAA 




2991-2993 


10 


TAG 




2991-2993 




TGA 




2991-2993 




TAA 




2994-2996 

At y y r y y \j 


<j 
w 


TAG 




2997-2999 

y y t y y y 




TAA 




3000-3002 


|| 


TAG 




3003-3005 




TAA 




3006-3008 


fj! 


TAG 




3009-3011 




TAA 




3015-3017 




TAA 




3018-3020 




TAA 




3024-3026 




TAA 




3027-3029 




TAG 




3033-3035 




TAA 




3039-3041 




TAG 




3039-3041 


25 


TGA 




3039-3041 




TAA 




3045-3047 




TAA 




3051-3053 




TAG 




3051-3053 




TGA 




3051-3053 


30 


TAA 




3057-3059 




TAA 




3069-3071 

~J \J\J y ~J \J 1 1 




TAG 




3069-3071 




TGA 




3069-3071 




TAA 




3075-3077 


35 


TAA 




3078-3080 




TAA 




3081-3083 




TAG 




3081-3083 




TGA 




3081-3083 




TAA 




3084-3086 



133 



Mutations in the BRCAl Gene 
Attorney Docket No: 05371 0032 999 



TAO 




JUO t T"JvOU 


i Urv 




JUO t T"JV/OU 


T An 
I AU 




1A87 1A8G 
JUo /-jU07 


T A A 




iaqa.iaq? 


TA A 
i AA 




iaoi 1ACK 


TA A 




iaqa iaqs 


T A A 
I AA 




iagg iint 
juvy-j IUl 


TAP 

lAu 




IAGG n ai 
j\)yy-j IUl 


IuA 




1AOO 1 1 A1 


TAA 

1 AA 




1 1 AO 1 1 A4 


T A A 
1 AA 




1 1 A^ 1 1 A7 
j IUj-j IU/ 


tp a 
luA 




1 1 A< 1 1 AO 


T A A 
1 AA 




1 1 AO 11 1 A 


T A 




j 1 1 /-j i iy 


TAP 

I Au 




1 1 OA 1 1 
J 1 ZU- J 1 ZZ 


T A A 

1 AA 




1 1 Ol 1 1 0< 


T A A 

1 AA 




1 1 OA 1 1 08 
J lZO-J lzo 


TAP 




1 1 OA 1 1 05 

3 lzo-3 lzo 


T/~* A 

iuA 




1 1 OA 1 1 0fi 
3IZ0-J lzo 


TAP 

IAu 




1 1 0O 1111 

J i Z.7-J 131 


IAU 




1 1 1O 1 1 14 

J I 3z-3 1 34 


TP A A 

1 AA 




1 1 18 1 1 4A 

313o-314U 


TAn 
lAu 




1118 11 4 A 

3 1 3o-3 14U 


TP A 

IuA 




1118 11/iA 
3 138-3 14U 


T A A 

1 AA 




11/11 11 41 

3 141-3 143 


T A A 

1 AA 




1 1 AA 1 1 4A 
3 144-3 140 


T API 

IAu 




1 1 44 1 1 4A 
3 144-J iHO 


IuA 




1 1 44 1 1 4A 
3 144-3 140 


t An 
IAu 


• 


1 1 ca 11 *;o 

3 1 jU-J 1Z>Z 


TA A 
1 AA 




1 1 ^1 11 ^ 
3 i jjO 1 0 0 


"TAP 

lAu 




1 1 <A 11^8 


TAA 




3159-3161 


TAG 




3162-3164 


TAA 




3165-3167 


TAG 




3168-3170 


TAA 




3171-3173 


TGA 




3171-3173 


TAA 




3174-3176 


TAA 




3180-3182 



134 



Mutations in the BRCA1 Gene 
Attorney Docket No: 0537! 0032 999 





TAA 




3183-3185 




TAG 




3186-3188 




TAA 




3189-3191 




TGA 




3189-3191 


J 


TAA 




3 1 92-3 1 94 




TA A 




3195-3197 




TA A 




31Q8-3900 




TA A 




3904-3906 




TA A 




3907-390Q 


1 n 


TA A 




3910-3919 




TA A 




39 13-39 IS 




TAG 




39 16-39 18 




TA A 




3919-3991 


W 


TAG 




3999-3994 




TA A 




3995-3997 


W 


TAG 




3995-3997 


V* 


TGA 

1 VJiTV 




3925-3997 




TA A 




3998-3930 




TAG 








TAG 




3934-3936 


S 

fll 


TA A 




3937-3239 


Ci 


TAA 




3240-3242 




TAG 




3240-3242 




TGA 




3240-3242 




TA A 




3243-3245 




TAA 




3246-3248 




TAA 




3249-3251 




TAA 




3252-3254 




TAG 


• 


3255-3257 


30 


TAG 




3258-3260 




TAG 




3261-3263 




TAA 




3264-3266 




TAG 




3264-3266 




TGA 




3264-3266 


35 


TAA 




3267-3269 




TAA 




3270-3272 




TAA 




3273-3275 




TAG 




3276-3278 




TAG 




3279-3281 



135 



Mutations in the BRCA1 Gene 
Attorney Docket No: 05371 .0032 999 



i ALr 




3Zo2-J2o4 


T A A 

1AA 




3Zoj-32o/ 


1 Avj 




T^OC HOT 

3255-328/ 


TP A 

ILrA 




J2o5-32o/ 


iAA 




32oo-329U 


TAA 

IAA 




3291-3293 


TAA 

IAA 




3294-3296 


TAP 
I AG 




Tim 

3297-3299 


T A A 

IAA 




3300-3302 


TAP 

TAG 




T T A^> "> "> A^ 

3303-3305 


T A A 

TAA 




T ^ AZ" T ^> AO 

3j06-3308 


TAP 

TAG 




"> T AZ" ^ '"J AO 

3306-3308 


TP A 

TGA 




3306-3308 


T A A 

TAA 




3309-33 ll 


TAP 

1 AG 




3312-3314 


TAP 

TAG 




3315-3317 


TAA 

TAA 




3318-3320 


TAA 

IAA 




^^^^ 

3321-3323 


TAP 

I AG 




3327-3329 


TAP 

I AG 




3330-3332 


TAP 
I AO 




3336-3338 


TAA 

IAA 




3339-3341 


TAA 

IAA 




llyll 11/1/f 

3342-3344 


TA A 

IAA 




11/1< 11/1*7 

3345-334/ 


TAP 

I AG 




11/10 iicn 
3348-335U 


TAA 

IAA 




1 1 C/1 11 C£ 

3354-3356 


TAA 

IAA 




3357-3359 


TAp 

i AG 




3357-3359 


1GA 


• 


11C7 ncn 

335 7-3359 


TAA 

IAA 




IliTA ll/fl 

3360-3362 


TGA 




3360-3362 


TAG 




3363-3365 


TAA 




3366-3368 


TAA 




3372-3374 


TAA 




3375-3377 


TAG 




3375-3377 


TGA 




3375-3377 


TAG 




3378-3380 


TAG 




3381-3383 



136 



Mutations in the BRCA1 Gene 
Attorney Docket No: 05371.0032.999 





TA A 




J J Ot J J ou 




T AO 








1 vJA 




JjOt JJOU 








^ sQ t-'HQS 


5 


t An 

1 AvJ 




JJ7D"JJ70 




T A A 

I AA 




^IGQ ^Afll 
jJVV'jtU 1 




T A n 








T/^ A 








TP A A 

1AA 




jH-UZ-j^U^ 


w 


T A A 
1 AA 




^AAQ 1A1 n 




TAP 

1 Akj 






N0 


TAA 

1 AA 




JH-ZU-J'tZZ 


00 


T 1 A A 

1 AA 




1A11 lAO^ 
jHZjOt-Zj 




TAA 

I AA 




1A7£ 1A7ft 
JH'ZOO'+Zo 


F? 


TAP 

I AU 




^A7£ 1A7SI 
jH-ZO-jHZo 




"m a 
lUA 




1A7£ 7A78 
J^ZO-J'+Zo 




t a a 
1 AA 




J^f Z7" J^T J i 




I AU 








nr a a 

1 AA 




\AA\ 'XAA'X 




TA A 

1 AA 




1AAd *\AAf\ 




TA A 

I AA 




'XAAl ^AAQ 




TAT. 
1 AvJ 




^A^ ^A^ 




TA A 

1 AA 




7A^A ^A^S 




T A /"l 

1 ALr 




7A^A 1A^2 


25 


I vjA 








TAP 

I Avj 




^A^Q 1AA1 




TAP 

I ALr 




\Af>D \Af\A 
jHOZOHOH 




TAP 

I AO 








TAT. 

1 AvJ 


* 




30 


TA A 




^474-^476 




TP A 

1UA 




7A7A 7A7A 




TAG 




3477-3479 




TAA 




3480-3482 




TAA 




3483-3485 


35 


TAG 




3486-3488 




TAA 




3489-3491 




TAG 




3489-3491 




TGA 




3489-3491 




TAA 




3492-3494 



137 



Mutations in the BRCA1 Gene 
Attorney Docket No. 05371 0032.999 





1 /\VJ 




1AQ1 1AQA 




I vjri 








TA A 




34V5-J 3UU 




t An 
1 AO 






J 


lOA 








TA A 

1 AA 




55U4-55UO 




1 OA 




5 5U4-55UO 




TA A 
I AA 




55U /-5 5uy 




1 AO 




1fA7 1CAO 
i 5U /-35Uy 


10 


1 OA 




55U/-55Uy 




i AO 




55 1U-551Z 




TA A 
1 AA 




55 1 joMj 




TA A 
i AA 




jj 10-55 lo 




T \fl 
1 AO 




let z: ICIO 
551o-551o 


wP 


iOA 




35 10-55 15 




t a n 
I AO 




If to 1 C"} 1 

3519-3521 


m 

W 'i 


TA A 

I AA 








TAT. 
I AO 




353 1-3533 




TA A 
1 AA 




5554-5550 


»y 


TA A 
i AA 




^C27 ICIQ 

353 /-353y 


aw 


1 AO 




3543-3545 




T A A 
1 AA 




5540-3545 


r ~"~ 


TAP. 

I AO 




15. KA& 
5540-5545 




Tf T A 




3 340- 3 345 




TAO 
1 AO 




333Z-3334 




TA A 
1 rvrV 




3333-333 / 








3333-333 / 




Tf.A 

1 o/\ 




3333-J33 / 




TA A 


• 


3330-330U 


10 


TACr 




3335-330U 




Tr a 
I OA 




1 C CO ^ CiCA 

3555-3560 




TAG 




3561-3563 




TAA 




3564-3566 




TGA 




3564-3566 


35 


TAG 




3570-3572 




TAG 




3573-3575 




TAA 




3579-3581 




TAG 




3579-3581 




TGA 




3579-3581 



138 



Mutations in the BRCAI Gene 
Attorney Docket No: 05371.0032.999 



TAG 




3582-3584 


TAG 




3585-3587 


TAG 




3588-3590 


TAG 




3591-3593 


TAA 




3594-3596 


TAA 




1597-3599 


TAG 




3600-3602 


TAG 




3603-3605 


TAA 




3606-3608 


TAA 




3609-361 1 


TAA 




3612-3614 


TAG 




3612-3614 


TGA 




3612-3614 


TAG 




3615-3617 


TAG 




3618-3620 


TA A 




3621-3623 


i rvvJ 




1624-3626 


TAA 




3627-3629 


TAA 




3630-3632 


TAG 




3633-3635 


TA A 






TA A 




3639-3641 


TAG 




3639-3641 


TGA 




3639-3641 


TAG 




3642-3644 


TAG 




3645-3647 


TAA 




3648-3650 


TAG 

1 iTVVJ 




3648-3650 


TGA 


• 


3648-3650 


TAA 




3651-3653 


TAA 
x r\J\ 




16S4-3656 


TAA 




3657-3659 


TAG 




3660-3662 


TAA 




3666-3668 


TGA 




3666-3668 


TAG 




3669-3671 


TAG 




3672-3674 


TAA 




3678-3680 


TAA 




3681-3683 



139 



Mutations in the BRCA 1 Gene 
Attorney Docket No: 05371.0032.999 



TAA 


3684-3686 


TGA 


3684-3686 


TAA 


3690-3692 


TAA 


3696-3698 


TAG 


3696-3698 


TGA 


3696-3698 


TAA 


3699-3701 


TAA 


3705-3707 


TAA 


3711-3713 


TAG 


3711-3713 


TGA 


3711-3713 


TAG 


3714-3716 


TAG 


3720-3722 


TAA 


3723-3725 


TAG 


3723-3725 


TGA 


3723-3725 


TAA 


3729-3731 


TAG 


3732-3734 


TAG 


3735-3737 


TAA 


3738-3740 


TAA 


3741-3743 


TGA 


3741.3743 


TAA 


3744.3746 


TAG 


3744.3746 


TGA 


3744.3746 


TAG 


3747-3749 


TAA 


3750-3752 


TAG 


3750-3752 


TGA 


3750-3752 


TAA 


3753-3755 


TAG 


3753-3755 


TGA 


3753-3755 


TAG 


3756-3758 


TAG 


3759-3761 


TAA 


3762-3764 


TGA 


3762-3764 


TAA 


3765-3767 


TAG 


3765-3767 


TGA 


3765-3767 



140 



Mutations in the BRCAl Gene 
Attorney Docket No: 05371.0032 999 





TA A 


17£S 1770 






'Xl&R ^770 




1 VJA 


17£0 177A 




TA A 
I AA 


1771 1771 
j f / 1-3 / / 3 


J 


TAT 

I AO 


1774 177 A 
3 I /4-3 / /O 




TAP 

1 AO 


inn ilia 
3 1 1 I-j f fy 




TAP 

i ALr 


'270A 1*701 

3 /oU-3 /oZ 




TAP 

i ALr 


1701 170< 

3 /o3-3 foj 




T A A 

1 AA 


3 fyZ-j /y4 


1 A 

10 


1 ALr 


3 /VZ-3 /V4 




TV*' A 
iOA 


17Q"") 17G4 

3 iyL-5 /V4 




TA A 

1 AA 


17G< 17Q7 

J fyj-j fy I 




t a 
1 AO 


170^ T7Q7 

3 fyj-j fyf 




Tr^ a 
IOA 


3 fyj-3 fy f 


w 


T A A 

1 AA 


10A/1 TOAiC 

3o04-3o0o 




I AO 


3o04-3o0o 


T 




3504-3506 




T A A 

i AA 


10A7 lOArt 

3 807-3 S0y 




I AO 


-3 0A7 lOAA 

3o07-3o09 




iOA 


10A7 10AA 

3<$07-3o0y 


ru 


T A A 

1 AA 


3olO-3i>iZ 




TAf 

1 AO 


10 1 A 10 1 1 

351U-3olZ 




Tn a 
1 OA 


101 A 10 1 7 
3o 1U-351Z 




I AO 


1511 101 < 
3ol3-3o 13 


Of 


T A A 
1 AA 


3oiO-3olo 




I AO 


101 Q 101 1 




TA A 


1077 100/1 
35ZZ-35Z4 




TA A 
IAA 


107^ 1077 
3oZ3-3oZ / 




TA A 

1 AA • 


1070 101A 
3oZ5-3o3U 


1A 

3u 


TA A 
1 AA 


1014 101/£ 
3o34-3o3o 




TAP 

TAG 


3834o836 




TGA 


3834-3836 




TAA 


3840-3842 




TAG 


3840-3842 


35 


TGA 


3840-3842 




TAA 


3843-3845 




TAA 


3846-3848 




TAA 


3852-3854 




TAA 


3855-3857 



141 



Mutations in the BRCAi Gene 
Attorney Docket No: 05371 0032 999 





TAG 




3858-3860 




TAG 




3861-3863 




TAA 




3864-3866 




TAG 




3867-3869 


5 


TAA 




3870-3X7? 

JO / V J O 1 1* 




TAG 




3R70-3R7? 

JO / U-JO / jL 




TGA 




3870-387? 

JO/ U J o / 




TA A 




1R76 1R78 

JO / U-JO / o 




TAG 




1R76-1R7R 
JO / o-jo /o 


10 


TGA 

i \Jr\ 




3R76-3R7R 

JO / u-JO / O 




TA A 




jO / y-joo 1 




TA A 




jOo^'JOOt' 




TGA 




3RR?-38R4 




TAA 




jOOjOOo / 


m 


TAG 




jOoO"JO"U 




TAG 




1RQ1-1RQ1 




TAA 




J07'T"J07U 




TGA 




3894-3896 




TAA 




1 897-1 R99 

JO// J077 


51) 


TAG 




J O" /*J077 




TGA 




1RQ7-1RQQ 
jo" /"joy" 




TAA 




3 000-1 QO? 

J7UU"J7ui 




TAG 




lonn-ioo? 

J7UU"J7uZ 




TGA 




1Q00-1Q0? 


^ j 


TA A 




J7UJ-J7UJ 




TAG 




1Q01-1Q05 

J7Uj"J7UJ 




TGA 




3903-3905 

J 7UJ J7uJ 




TAA 




3906-3908 

J 7vv J 7vO 




TAG 




3906-3908 


30 


TGA 




3906-3908 

■j s\j\j j /uo 




TA A 




1QHQ 101 1 

J7U7-J7 1 1 




TGA 




3909-3911 




TAA 




3912-3914 




TGA 




3912-3914 


35 


TAA 




3915-3917 




TAA 




3918-3920 




TAG 




3918-3920 




TGA 




3918-3920 




TAA 




3921-3923 



142 



Mutations in the BRCA1 Gene 
Attorney Docket No: 05371.0032.999 



TAG 




3924-3926 


TAA 




3927-3929 


TAG 




3927-3929 


TGA 




3927-3929 


TAA 




3930-3932 


TAA 




3933-3935 


TAG 




3939-3941 


TAA 




3942-3944 


TAA 




3945-3947 


TAG 




3945-3947 


TGA 




3945-3947 

•y y~+j +j y~ I 


TAG 




3948-3950 


TAA 




3951-3953 


TAG 




3954-3956 


TAA 




3957-3959 


TAG 




3957-3959 


TGA 




3957-3959 


TAG 




3963-3965 

•m/ y \s «-/ s y \y *y 


TAA 




3975-3977 


TAG 




3978-3980 

~j y t \j ^y y kj \j 


TAG 




3981-3983 


TAA 




3984-3986 


TAA 




3987-3989 

~/ y \j / ~j y kj y 


TAA 




3990-3992 

«/ y y v *y y y 


TAG 




3990-3992 


TGA 




3990-3992 


TAA 




3993-3995 


TAG 




3993-3995 

y y —J ~j y y *y 


TGA 




3993-3995 


TAG 




3996-3998 


TAA 




3999-400 1 

J s y y ~\J\J 1 


TAA 




4002-4004 


TAG 




4002-4004 


TGA 




4002-4004 


TAA 




4005-4007 


TAG 




4005-4007 


TGA 




4005-4007 


TAA 




4008-4010 


TAG 




4008-4010 



143 



Mutations in the BRCAl Gene 
Attorney Docket No. 05371 0032.999 



TGA 




4008-4010 


TAA 




4011-4013 


TAG 




4011-4013 

J\J A A rv A 


TGA 




4011-4013 


TAA 




4017-4019 


TAG 




4017-4019 


TGA 




4017-4019 


TAA 




4090-40?? 


TAG 




4023-4025 


TAA 




4026-4028 


TAG 




4026-4028 


TGA 




4026-4028 


TAG 




4029-401 1 


TAG 




4032-4034 


TAA 




403S-4037 


TAG 




4015-4017 


TGA 




4035-4017 


TAA 

A AA 




4018-4040 


TGA 




4038-4040 


TAG 

1 A\J 




4041-4043 


TAA 




4044-4046 


TAA 




4047-4049 

*TV/*T / "TVT7 


TAA 




4050-4052 


TAA 




4053-4055 


TAG 




4059-4061 


TAA 




4065-4067 


TAG 




4065-4067 


TGA 




4065-4067 


TAA 




4068-4070 


TAG 




4068-4070 


TGA 




4068.4070 


TAA 




4071-4073 


TGA 




4071-4073 


TAG 




4074-4076 


TAA 




4077-4079 


TAG 




4077-4079 


TGA 




4077-4079 


TAA 




4080-4082 


TAG 




4080-4082 
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TGA 




4080-4082 


TAA 




4083-4085 


TAA 




4089-4091 


TAA 




4092-4094 


TGA 




4092-4094 


TAA 




4101-4103 


TAG 




4101-4103 


TGA 




4101-4103 

T X V/ X T X \J _/ 


TAG 




4104-4106 

r x u i r x \j \j 


TAA 




4107-4109 


TAG 




4113-4115 


TAG 




4116-4118 


TAG 

X iVVJ 




4119-4121 


TAA 




4125-4127 


TGA 




4125-4127 


TAG 




4128-4130 


TAA 




4131-4133 


TAG 




4134-4136 


TAA 




4137-4139 


TAG 




4137-4139 


TGA 




4137-4139 


TAG 




4140-4142 


TAA 




4143-4145 


TAG 




4143-4145 


TGA 




4143-4145 


TAG 




4146-4148 


TAG 




4149-4151 


TAG 




4152-4154 


TAG 




4155-4157 


TAA 




4158-4160 


TAG 




4161-4163 


TAA 




4164-4166 


TAG 




4167-4169 


TAA 




4170-4172 


TAG 




4170-4172 


TGA 




4170-4172 


TAG 




4173-4175 


TAG 




4176-4178 


TAA 




4179-4181 
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TAA 




4182-4184 


TAG 




4188-4190 


TAG 




4191-4193 


TAA 




4197-4199 


TAA 




4200-470? 


TAG 




4903-490S 


TAA 




4906-490R 


TAG 

I /x. VJ 




49 06-49 OR 

*T Z> U V/"*T Z. U O 


TGA 




49 06-49 OR 


TAA 




4900-491 1 


TAA 




4919-4914 


TAG 

i rVVJ 




4919-4914 

tz. 1Z,~*tZ 1*+ 


TGA 




49 1 9-49 1 4 


TAG 

1 lY VJ 




49 1 S-49 1 7 

^Z, I J "*TZ. 1 / 


TAG 




49 18-4990 


TAG 

J. iY VJ 




4991-4993 


TAG 




4924-49? 6 

*T Z. X. *T *T Z. Zr LF 


TAA 




4997-499Q 


TAG 




4227-4229 


TGA 

i vj rv 




4997-4990 


TAG 




4230-421? 

*TZ..^ V/"tZ*.J Zr 


TAA 




4911-4915 


TAG 




4911-4915 

*T Zr J J "*T Zf J 


TGA 




4211-4215 


TAG 




49 36-49 38 


TAA 




4239-4941 

^Z< J 7 *TZ. fc t 1 


TGA 




4210-4941 


TAG 




4242-4244 


TAA 




4245-4247 


TAA 




4948-4250 


TAG 




4951-4951 


TAA 




4254-4256 


TAG 




4254-4256 


TGA 




4254-4256 


TAG 




4257-4259 


TAG 




4260-4262 


TAA 




4263-4265 


TAG 




4263-4265 


TGA 




4263-4265 
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TAA 






TAG 




4966-4968 


TGA 




4966 4968 


TAG 




49£Q 4971 


TA A 




497^ 4977 
HZ / J-HZ / / 


TAG 




497<I 4977 
HZ / J-HZ / / 


TGA 
l \Jr\ 




497^ 4977 
HZ / j-HZ / / 


TA A 




4978 4980 
HZ / o-HZou 


TAG 




4978 4980 
HZ / o-tZOU 


TGA 




4978 4980 
HZ /o-HZoU 


TA A 




4984 49 8£ 
HZoH-HZoO 


TGA 




4784 478 A 
HZoH-HZoO 


TAG 




4787 47 OQ 
HZo /-4ZoV 


TA A 




47QO 47Q7 


TAA 




47Q7 47CK 


TAG 




47Q7 47CK 


TGA 




4707 47Q< 


TA A 




47QA 47Q8 
HZVO-HZyo 


TA A 




47QG 4701 


T A A 
I rvrV 




4702 41 1 0 
H^Uo-Hj 1 U 


TGA 




4108 411 0 


TAG 




471 1 471 1 


TAA 




47 14 471 6 


TA A 




4717 4710 

H J I / ~H J 1 7 


TAA 




4796-4798 

HJZO-HJZo 


TAA 

1 rA/A 




4779-4774 


TGA 




4779-4774 

HJ JZ-HO JH 


TAA 




477^-4777 


TAG 


• 


4747-4740 


TAA 




47S0-4^S9 


T AO 




47^7 47<C 


TAG 




4356-4358 


TAG 




4362-4364 


TAG 




4365-4367 


TAG 




4368-4370 


TAA 




4371-4373 


TAG 




4371-4373 


TGA 




4371-4373 


TAG 




4374-4376 
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TAG 








TAA 




41R6-4**RR 

tJ OU"*t J oo 




1 VJTrV 








TA A 
i AA 




AIQ^ A7Q7 


J 


TAfl 

1 AO 




/HQC A^Q7 




1 OA 




/t^Q<; A^Q7 




TA A 
1 A A 




A1GQ AA(\C\ 
4JV5-44UU 




TA A 
1 AA 




AAC\\ AAA1 

44U1-44UJ 




TA A 
1 AA 




AAAA AAA£ 
44U4-44U0 


1 A 


TAP, 
1 AO 




AA(\A AA(\& 
44U4-44UO 




1 OA 




AACiA AAC\& 
44 U4 -44 UO 




TA A 
1 AA 




A A 1 A A J. 1 7 
44 1 U-44 I Z 


yy 


T A n 
1 AO 




AA 1 A AA 1 7 
44 1 U-44 1 Z 




i OA 




AA1A AA 17 
44 1 U-44 I Z 




TA A 
1 AA 




AA 1 ^ A A 1 ^ 
44 1 J -44 I J 




TA A 
1 AA 




A A 1 A A A 1 Q 
44 1 0-44 1 o 




TA A 
i AA 




AA 1 0 AA7 1 
44 i V-44Z 1 




TAP, 
1 AO 




AA77 AAOA 
44ZZ-44Z4 


5?i!ai!i 


TA A 
1 AA 




AA7^ AA77 
44ZD-44Z / 




T a n 

1 AO 




AA7^ AA77 
44ZJ-44Z / 




Tn A 

1 OA 




AA7^ AA77 
44Z3-44Z / 


[U 

y 


TA A 
1 AA 




44Z5-44JU 




T An 

I AO 




4A7Q ^4A1A 
44Z5-44JU 




Tl^A 
1 OA 




AA1Q AA'JA 
44Zo-44jU 


Z J 


T Afl 
I AO 




AA11 AA^l 
44 J 1-443 j 




1 AO 




AA17 AA^Q 
44 J /-443y 




TArv 

1 AO 




AAAA AAA7 
444U-444Z 




TA A 
I AA 




AAAO AA^l 
444:7-44 D i 




TAfi 
1 AO 


• 


AAZ< 

44 J J -44 J / 


1A 


TA A 
1 AA 




^HD 1 -440.3 




TA A 
1 AA 




AA£A AA££ 

44o4-44oo 




TAA 




4467-4469 




TAG 




4467-4469 




TGA 




4467-4469 


35 


TAG 




4470-4472 




TAA 




4473-4475 




TAG 




4476-4478 




TAG 




4479-4481 




TAA 




4482-4484 
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TAG 


4482-4484 


TGA 


4482-4484 


TAA 


4485-4487 


TAA 


4488-4490 


TAG 


4488-4490 


TGA 


4488-4490 


TAA 


4494.4496 


TGA 


4494-4496 


TAA 


4497-4499 


TAA 


4500-4502 


TAG 


4503-4505 


TAA 


4506-4508 


TAG 


4506-4508 


TGA 


4506-4508 


TAA 


4512-4514 


TAA 


4515-4517 


TAA 


4521-4523 


TGA 


4521-4523 


TAG 


\ *J 4m f \ *J S 


TAG 


4530-4532 


TAA 


4536-4538 


TAG 


4536-4538 


TGA 


4536-4538 


TAG 


4539-4541 


TAG 


4542-4544 


TAA 


4545-4547 


TAA 


4548-4550 


TAG 


4548-4550 


TGA 


4548-4550 


TAG 


4551-4553 


TAG 


4554-4556 


TAA 


4557-4559 


TAG 


4557-4559 


TGA 


4557-4559 


TAG 


4560-4562 


TAG 


4563-4565 


TAA 


4566-4568 


TAA 


4569-4571 


TAG 


4569-4571 
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TGA 




4569-4571 


TAA 




4572-4574 


TAA 




4575-4577 


TAA 




4578-4580 


TAA 




4581-4583 


TAA 




4584-4586 


TAG 




4587-4589 


TAG 




4593-4595 


TAG 




4596-4598 


TAG 




4599-4601 


TAA 




4602-4604 


TAA 




4605-4607 


TAG 




4605-4607 


TGA 




4605-4607 


TAA 




4608-4610 


TAG 




4608-4610 


TGA 




4608-4610 


TAA 




4614-4616 


TAG 




4614-4616 


TGA 




4614-4616 


TAA 




4617-4619 


TAA 




4620-4622 


TAG 




4620-4622 


TGA 




4620-4622 


TAA 




4626-4628 


TAG 




4626-4628 


TGA 




4626-4628 


TAA 




4629-4631 


TAG 


* 


4629-4631 


TGA 




4629-4631 


TAG 




4632-4634 


TAG 




4635-4637 


TAA 




4638-4640 


TAA 




4641-4643 


TAG 




4641-4643 


TGA 




4641-4643 


TAA 




4644-4646 


TAG 




4644-4646 


TGA 




4644-4646 



150 



Mutations in the BRCA1 Gene 
Attorney Docket No: 05371.0032.999 





TAA 




4647.4649 




TAA 




4653-4655 




TAA 




4656-4658 

i VJ w 7 vj i VJ O 




TAG 




4656-4658 


5 


TGA 




46S6-46^8 




TAA 




46S9-4661 




TAG 




46S9-4661 




TGA 








TAG 




4669-4A64 


10 


TA A 




466^-4667 




TGA 




466^-4667 




TAA 




4674-4676 


CO 


TGA 




4674-4676 

'TV/ / t^TU / U 




TAA 




4677-4670 
tv/ / / / y 


M 


TAA 




4680-468? 




TAA 




468^-468^ 




TAG 

i nvj 




468^-468^ 


3 


TGA 




4681-468S 


s 


TAA 




4689-4691 


i) 


TAG 

1 -tV VJ 




4689-4691 




TGA 




4689-4691 


s w 


TAG 




469*5-4697 




TAG 




4698-4700 

t070-T f\J\J 




TAA 




4704-4706 

*T / V/*T *T / \J\J 


?5 


TAA 




4707-4709 

*T / \7 / -*T / U7 




TAG 




4710-471? 




TAG 




47H-471 S 




TAG 




4716-4718 




TAG 


• 


4719-4721 

t / l .7— *r / z, i 


30 


TAG 

x r\\j 




4722-4724 




TAG 




47?^ 4777 




TAG 




4737-4739 




TAG 




4740-4742 




TAA 




4743-4745 


35 


TAG 




4743-4745 




TGA 




4743-4745 




TAG 




4746-4748 




TAG 




4755-4757 




TAA 




4758-4760 
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TAG 




4758-4760 




TGA 




475R-4760 




TAA 




4761-4761 




TGA 






5 


TAG 




4764-4766 

/ U^r"^ / DO 




TAA 

1 AA 




4767 4760 

*T / U / -*T /U7 




TAA 




4770 4779 




TAG 




4770-477? 




TGA 




4770-477? 


10 


TAA 




4771 477^ 




TAG 




4771 477^ 




TGA 




4771 477^ 




TAA 




4776 4778 




TAG 




4776 4778 


tk 


TGA 

l VJ A. 




4776 4778 




TAA 

1 aa 




478? 4784 




TAG 




4788 47Q0 




TAG 

1 AVJ 




4704-4706 




TAG 

1 A.VJ 




4707.4700 

*T / 7 / *"*T / 77 




TAA 

1 AA 




4800-480? 


ry 


TAA 




4806 4808 




TAG 




4806-4808 




TGA 

i VJzV 




4806-4808 




TAG 

1 /l. VJ 




481?-4814 


25 


TAA 

X A-A 




481 ^ 481 7 




TAG 




481 S-481 7 




TGA 

1 VJ.A 




481 S-481 7 




TAG 

1 AVJ 




481 8-4890 




TAA 




48?1-48?1 


30 


TAA 

1 AA 




48?4-48?6 




TA A 
I aa 








TAG 




4830-4832 




TGA 




4830-4832 




TAA 




4833-4835 


35 


TAG 




4833-4835 




TGA 




4833-4835 




TAG 




4836-4838 




TAG 




4839-4841 




TAG 




4845-4847 
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TA A 




4o4o-4o.>U 


■ 


1 AO 




454o-4o:)U 




I OA 




AQAQ AQZCi 
454o-4oDU 




TATr 

1 AO 




A Q< 1 /I ©<1 

4oDI-4ojj 




TA A 
i AA 




4oD /-4ojy 




1 AO 




4oD /-4oj9 




iuA 




/I 0C7 >i OCA 

48:>7-48:>9 




1 AO 




48oO-48oZ 




1 AO 




AQ£1 AQ£LZ 

4oOJ-48oj 


1 A 


TA A 
1 AA 




4500-40OO 




TAA 

1 AO 




48o9-48 / 1 




1 AO 




a one Aom 
48/5-4877 


m 


T A A 
1 AA 




45/5-4880 




T A P 
1 AO 




AOHO AOOC\ 

4878-4880 


la 


TP A 

1 OA 




4878-4880 


|r r ^ 


TAP 

1 AO 




4881-4883 




T A p 

TAG 




4887-4889 




T A 

I AO 




A OAA A Od^S 

4890-4892 


Q 


HP A A 

1 AA 




4893-4895 




T A A 
I AA 




4896-4898 




TA A 

I AA 




4yuz-4yu4 




TAT 

1 AO 




4SJ02-4904 




I OA 




4902-4904 




TA A 
i AA 




4yiD-4yu/ 




TAH 
i AO 




4ylD-4yO / 




TAA 

lOA 




4903-490 / 




TA A 

1 AA 




A AAO yl A1 A 

4908-49 10 




T A A 

1 AA 




49 1 1 -49 1 3 




TAP 

1 AO 


• 


491 1-4913 




TP A 

1 OA 




49 1 i-491 J 




T" A P 

TAG 




49 14-49 16 




TAA 




4917-4919 




TAG 




4917-4919 




TGA 




4917-4919 


35 


TAA 




4920-4922 




TGA 




4920-4922 




TAG 




4923-4925 




TAA 




4932-4934 




TAG 




4932-4934 
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TGA 




4932-4934 


TAA 




4935-4937 


TGA 




4935-4937 


TAG 




49^8-4940 


TAG 




4941-4941 


TAG 




4944-4946 


TAA 




4947-4949 


TAG 

1 nVJ 




4947-4Q4Q 


TGA 




4947-4949 


TAG 




49S0-49S? 


TAG 




49S6-495R 

^ 7 ~> v/ 7 J o 


TAG 




4967-4964 


TAG 




4965-4967 


TAG 




4968-4970 


TAA 




4974-4976 

^y l ^t-^t y 1 \j 


TAA 




4977-4979 
^ 7 / / -*t 7/7 


TAG 




49R0-49R7 


TAA 




49R1-49RS 


TAG 




49R6-49RR 

770 U "*T 7 O O 


TAG 




4989-4991 

t707 T/7 1 


TAA 

1 Ail 




4999-4994 

*T 7 y -*T 7 7*+ 


TAG 




4997-4994 

*T 7 7Z> ~*T 7 7*T 


TGA 




4999-4994 

T7 7^"*T77t 


TAA 




499 S -4997 

T77J *t7/ / 


TAG 




4998-5000 


TAA 




5001-5003 

■J \J\J 1 JKJKJJ 


TAG 




5004-5006 


TAG 




5007-5009 

—> \J\J f Jvu/ 


TAA 




5010-5012 


TAG 




5013-5015 


TAA 

1 AA 




5016-S01 8 


TGA 




5016-5018 


TAA 




5019-5021 


TAG 




5022-5024 


TAA 




5025-5027 


TGA 




5025-5027 


TAG 




5031-5033 


TAA 




5034-5036 


TAG 




5034-5036 
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TGA 


5034-5036 


TAA 


5037-5039 


TGA 


5037-5039 


TAG 


5040-5042 


TAA 


5043-5045 


TAG 


5043-5045 


TGA 


5043-5045 


TAA 


5046-5048 


TAG 


5049-5051 


TAA 


5052-5054 


TAG 


5055-5057 


TAA 


505R-5060 


TA A 




TAA 


5064-5066 


TAA 


5067-5069 


TAA 


5070-5072 


TAG 


5070-5072 


TGA 


5070-5072 


TAA 


5073-5075 


TAG 


5076-5078 


TGA 


5091-5093 



Insertion mutant BRCA1 genes containing a truncating mutation may also be defined as 
having the sequence 5' R1-R2-R3 3'; where Rl is the wild type BRCA1 DNA sequence from 
nucleotide number 120 to X; R2 is 3n+l or 3n+2 nucleotides of any sequence where n is an 
integer of zero or greater; R3 contains the wild type BRCA1 DNA sequence of nucleotide 
number X+l to 571 1, and where X = 123 to 5707. 

Alternatively, an insertion mutant BRCA1 gene or fragment thereof containing a 
truncating mutation is capable of specifically hybridizing to an oligonucleotide probe being at 
least 9 nucleotides in length and having the sequence 5 f R1-R2-R3 3'; where Rl contains at its 3' 
end three nucleotides complementary to nucleotide numbers X-2, X-l and X of the wild-type 
BRCA1 gene; R2 = an oligonucleotide having Y nucleotides of any sequence; R3 contains at its 
5' end three nucleotides complementary to nucleotide numbers X+l, X+2 and X+3 of the wild 
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type BRCA1 gene; where Y is 3n+l or 3n+2 where n is an integer of zero to 1861, and where X 
= 122 to 5707. 

It should be recognized that for TABLES 4-7, each line indicating a stop codon 
represents several different mutations, each one of which creates the same truncating stop codon. 
For example, in TABLE 4, the line indicated by TGA stop codon at 207-209 represents twenty- 
four different mutations, 185delA, 186delG, 187delA, 188delG, 189delT, 190delG, 191delT, 
192delC, 193delC, 194delC, 195delA, 196delT, 197delC, 198delT, 199delG, 200delT, 201delC, 
202delT, 203delG, 204delG, 205delA, 206delG, 207delT, 208delT. The corresponding 
mutations for each line in each table are easily determined by anyone of very modest skill in the 
art knowing only the BRCA1 sequence such as given SEQ ID NO:l and TABLES 4-7. 

A substantially complete listing of all of the mutations, their sites etc. of the present 
invention is described in Appendix A, B, C, D and E. Likewise, the choice of mutations and 
corresponding oligonucleotides may be chosen from and determined by the list in Appendix A-E. 

An alternative method for defining the mutations of the present invention is by their 
nucleotide numbers. Mutant BRCA1 genes having nonsense mutations may be described as 
having the nucleotide sequence R4-R5-R6, where R4 is nucleotide numbers 120 to 3X of the 
BRCA1 gene; R5 is TAG, TAA or TGA; and R6 is nucleotide numbers 3X+4 to 5711 of the 
BRCA1 gene; where X is 41 to 1903. 

Mutant BRCA1 genes having deletion mutations may be described as having the 
nucleotide sequence R4-R5, where R4 is nucleotide numbers 120 to Y of the BRCA1 gene; and 
R5 is nucleotide numbers Y+Z+l to 5711 of the BRCA1 gene; where Y is 124 to 5707, and Z is 
3n+l or 3n+2 where N is an integer of zero or greater. 

Mutant BRCA1 genes having insertion mutations may be described as having the 
nucleotide sequence R4-R5-R6, where R4 is nucleotide numbers 120 to Y of the BRCA1 gene; 
R5 is 3n+l or 3n+2 nucleotides of any sequence where n is an integer of zero or greater; and R6 
is nucleotides Y+l to 571 1; wherein Y is from 122 to 5707. 
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While the present invention encompasses genes with numerous mutations in the BRCAl 
gene, applicant reserves the right to lessen the scope and number of mutations to be included in 
the present invention. 

It should be recognized that mutations causing truncations which form a smaller protein 
molecule than mutations causing truncations of known mutations associated with cancer are 
expected to also be associated with cancer. Removing additional amino acids from a non- 
function protein is also believed to result in a non-functional protein. 

Useful oligonucleotides according to the present invention are those which will 
specifically hybridize to BRCAl sequences in the region of the mutations. The oligonucleotides 
of the present invention are preferably "biologically active" with respect to structural attributes, 
such as the capacity of a nucleic acid to hybridize to another nucleic acid molecule or to be used 
by a polymerase as a primer. Alternatively, such attributes may be catalytic, and thus involve the 
capacity of the agent to mediate a chemical reaction or response. Typically these 
oligonucleotides are about 13 to 27 nucleotides in length (longer for large insertions) and have 
the nucleotide sequence corresponding to the region of the mutations at their respective 
nucleotide locations on the BRCAl sequence. Such molecules can be labeled, according to any 
technique known in the art, such as with radiolabels, fluorescent labels, enzymatic labels, 
sequence tags, biotin, other ligands, etc. 

According to another aspect of the invention, the oligonucleotides contain one or more of 
the specific mutations constituting DNA proves. Generally it is preferred for each DNA probe to 
encompass only one mutation. Such molecules may be labeled and can be used as allele-specific 
oligonucleotide probes to detect the mutation of interest. 

Alternatively, the oligonucleotide may be one primer of a PCR primer pair, which upon 
annealing, will amplify a product. In the situation wherein the target DNA sample does not 
contain a sequence complementary to the oligonucleotide, annealing does not occur, and thus 
amplification of a product does not occur. 
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Polynucleotide-containing biological samples, such as blood, can be tested to determine 
whether the BRCAl gene contains one of the specific mutations listed above. To amplify the 
BRCAl gene, one may use PCR using primers which hybridize to the ends of the exons or to the 
introns flanking the exons. To detect mutations in the introns, primers amplifying the introns, 
especially the regions adjacent to the exons (particularly the splice site regions), may be used. 
Examples of suitable primers are given in Friedman et al, Nat. Genetics , 8:399-404 (1994). 

Amplification may also be performed by a number of other techniques, such as by 
cloning the gene or gene fragments, and linking the BRCAl gene or fragments thereof in the 
sample to a vector. "Shot gun" cloning is particularly preferred. For the purposes of this 
application, a vector may be any polynucleotide containing system which induces replication 
such as a plasmid, cosmid, virus, transposon, or portions thereof. 

In one embodiment of the invention, the BRCAl gene or A DNA fragment 
complementary to its coding sequence is ligated to a vector which is placed inside a suitable host 
cell or other system for replicating the vector. After replication, the BRCAl gene or its 
fragments are then separated from the vector, e.g. by restriction endonuclease digestion, to 
amplify the copy number of BRCAl in a particular preparation. 

Probes are synthesized to specifically hybridize to any of the list of mutations in 
TABLES 3-7. On each side of the mutation, the probe overlaps at least 3 nucleotides so that the 
probes specifically hybridize to a DNA with the mutation. Likewise for probes specific to the 
mutation site with a sequence complementary for the wild type DNA sequence. By using either 
or both (if the sample is heterozygous) of these probes which differentially hybridize to mutant 
and wild-type BRCAl sequences, one can determine the presence or absence of a mutant 
BRCAl gene. Probes which hybridize to the complementary strand of the target DNA may also 
be used in the same manner. 

A pair of isolated allele specific oligonucleotide probes are provided for the mutation 
185delAG. 
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wild-type 5'-AAT CTT AGA GTG TCC CA-3\ SEQ ID NO:3 
mutant 5'-ATC TTA GTG TCC CAC CT-3', SEQ ID NO:4 

SEQ ID NO:3 preferentially may be hybridized to a target BRCA1 sequence under 
conditions where this probe anneals with a wild type BRCA1 gene or gene fragments, whereas 
SEQ ID NO:4 preferentially may be hybridized to a target BRCA1 sequence under conditions 
where this probe anneals with BRCA1 gene or gene fragments containing the 185delAG 
mutation. 

A pair of isolated allele specific oligonucleotide probes are provided for the mutation 
1136insA. 

wild-type 5'-CAG AAA AAA AGG TAG AT-3\ SEQ ID NO:5 
mutant 5'-CAG AAA AAA AAG GTA GA-3\ SEQ ID NO:6 

SEQ ID NO:5 preferentially may be hybridized to a target BRCA1 sequence under 
conditions where this probe anneals with a wild type BRCA1 gene or gene fragments, whereas 
SEQ ID NO:6 preferentially may be hybridized to a target BRCA1 sequence under conditions 
where this probe anneals with BRCA1 gene or gene fragments containing the 1136insA 
mutation. 

A pair of isolated allele specific oligonucleotide probes are provided for the mutation 
5382insC. 

wild-type 5'-AGA GAA TCC CAG GAC AG-3\ SEQ ID NO:7 
mutant 5'-AGA GAA TCC CCA GGA CA-3', SEQ ID NO:8 

SEQ ID NO:9 preferentially may be hybridized to a target BRCA1 sequence under 
conditions where this probe anneals with a wild type BRCA1 gene or gene fragments, whereas 
SEQ ID NO: 10 preferentially may be hybridized to a target BRCA1 sequence under conditions 
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where this probe anneals with BRCA1 gene or gene fragments containing the 5382insC 
mutation. 

A pair of isolated allele specific oligonucleotide probes are provided for the mutation 
C4446T. 

wild-type 5*-AGG ACC TGC GAA ATC CA-3\ SEQ ID NO:9 
mutant 5 '-AGG ACC TGT GAA ATC C A-3 ' , SEQ ID NO: 1 0 

SEQ ID NO: 11 preferentially may be hybridized to a target BRCA1 sequence under 
conditions where this probe anneals with a wild type BRCA1 gene or gene fragments, whereas 
SEQ ID NO: 12 preferentially may be hybridized to a target BRCA1 sequence under conditions 
where this probe anneals with BRCA1 gene or gene fragments containing the C4446T mutation. 
Comparable probes can be prepared for each mutation of the present invention. 

These allele specific oligonucleotides are useful in diagnosis of a subject at risk of having 
cancer. The allele specific oligonucleotides hybridize with a target polynucleotide sequence 
containing the mutations listed in TABLES 3-7. The probes having a sequence to naturally 
occurring (wild-type) BRCA1 hybridize preferentially to the wild type sequence and are useful, 
for example, as controls. The probes complementary to the sequences containing the mutations 
listed in TABLES 3-7 are designed to hybridize preferentially to the sequences carrying the 
specified mutant sequence. 

The primers of the invention embrace oligonucleotides of sufficient length and 
appropriate sequence so as to provide initiation of polymerization on a significant number of 
nucleic acids in the mutated locus. Examples of preferred sequences for the primers of the 
present invention are given in the references cited above. 

Environmental conditions conducive to synthesis of extension products include the 
presence of nucleoside triphosphates, an agent for polymerization, such as DNA polymerase, and 
suitable conditions such as temperature, ion composition, ionic strength and pH. The primer is 
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preferably single stranded for maximum efficiency in amplification, but may be double stranded. 
If double stranded, the primer is preferably first treated to separate its strands before being used 
to prepare extension products. The primer must be sufficiently long to specifically prime the 
synthesis of extension products in the presence of the inducing agent for polymerization. The 
exact length of primer will depend on many factors, including temperature, buffer, and 
nucleotide composition. The oligonucleotide primer typically contains 13-20 or more 
nucleotides, although it may contain fewer nucleotides. 

Primers of the invention are designed to be "substantially" complementary to each strand 
of the genomic locus to be amplified. This means that the primers must be sufficiently 
complementary to hybridize with their respective strands under conditions which allow the agent 
for polymerization to perform a polymerase-mediated primer extension reaction. In other words, 
the primers should have sufficient complementarity with the 5' and 3 f sequences flanking the 
mutation to hybridize therewith and permit amplification of the genomic locus* "Substantially" 
the same as it refers to oligonucleotide sequences which have the functional ability to hybridize 
or anneal with sufficiently stringent conditions to generate sufficient specificity to distinguish 
between the presence or absence of the mutation. This is measurable by the temperature of 
melting being sufficiently different to permit easy identification of whether the oligonucleotide is 
binding to the normal or mutant BRCA1 gene sequence. Conventional stringency conditions are 
described, for example, by Sambrook et al, Molecular Cloning, a laboratory Manual, 2nd 
Edition, Cold Spring Harbor Press, Cold Spring Harbor, New York (1989), more recent editions 
and Haymes, et al., Nucleic Acid Hybridization, A Practical Approach, IRL Press, Washington, 
DC (1985). 

Oligonucleotide primers of the invention are employed in the amplification process, 
which is an enzymatic chain reaction that preferably produces exponential quantities of mutated 
locus relative to the number of reaction steps involved. Typically, one primer is complementary 
to the negative (-) strand of the mutated locus and the other is complementary to the positive (+) 
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strand. Annealing the primers to denatured nucleic acid is generally followed by extension with 
an enzyme, such as the large fragment of DNA polymerase I (Klenow) and nucleotides, and 
results in newly synthesized + and - strands containing the target mutated locus sequence. 
Because these newly synthesized sequences are also templates, repeated cycles of denaturing, 
primer annealing, and extension results in exponential production of the region {i.e., the target 
mutated locus sequence) defined by the primers. The product of the chain reaction is a discreet 
nucleic acid duplex with termini corresponding to the ends of the specific primers employed. 

The oligonucleotide primers of the invention may be prepared using any suitable method, 
such as conventional phosphotriester and phosphodiester methods or automated embodiments 
thereof. In one such automated embodiment, diethylphosphoramidites are used as starting 
materials and may be synthesized as described by Beaucage, et al, Tetrahedron Letters , 22:1859- 
1862, (1981). One method for synthesizing oligonucleotides on a modified solid support is 
described in U.S. Patent No. 4,458,066. 

Any nucleic acid specimen, in purified or non-purified form, can be utilized as the 
starting nucleic acid or acids, providing it contains, or is suspected of containing, the specific 
nucleic acid sequence containing the mutated locus. Thus, the process may amplify, for 
example, DNA or RNA, including messenger RNA, wherein DNA or RNA may be single 
stranded or double stranded. In the event that RNA is to be used as a template, enzymes, and/or 
conditions optimal for reverse transcribing the template to DNA would preferably be utilized. In 
addition, a DNA-RNA hybrid which contains one strand of each may be utilized. A mixture of 
nucleic acids may also be employed, or the nucleic acids produced in a previous amplification 
reaction herein, using the same or different primers may be so utilized. The specific nucleic acid 
sequence to be amplified, i.e., the mutated locus, may be a fraction of a larger molecule or can. 
be present initially as a discrete molecule, so that the specific sequence constitutes the entire 
nucleic acid. It is not necessary that the sequence to be amplified be present initially in a pure 
form; it may be a minor fraction of a complex mixture, such as contained in whole human DNA. 
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DNA utilized herein may be extracted from a body sample, such as blood, tissue material 
and the like by a variety of techniques such as that described by Maniatis, et. al in Molecular 
Cloning: A Laboratory Manual Cold Spring Harbor, NY, p. 280-281, 1982). If the extracted 
sample is impure, it may be treated before amplification with an amount of a reagent effective to 
open the cells, or animal cell membranes of the sample, and to expose and/or separate the 
strand(s) of the nucleic acid(s). This iysing and nucleic acid denaturing step to expose and 
separate the strands will allow amplification to occur much more readily. 

The deoxyribonucleotide triphosphates dATP, dCTP, dGTP, and dTTP are added to the 
synthesis mixture, either separately or together with the primers, in adequate amounts and the 
resulting solution is heated to about 90°-100°C from about 1 to 10 minutes, preferably from 1 to 4 
minutes. This is sufficient to denature any double strands. After this heating period, the solution 
is allowed to cool at a rate which is preferable for the primer hybridization. To the cooled 
mixture is added an appropriate agent for effecting the primer extension reaction (called herein 
agent for polymerization), and the reaction is allowed to occur under conditions known in the art. 
The agent for polymerization may also be added together with the other reagents if it is heat 
stable. This synthesis (or amplification) reaction may occur at room temperature up to a 
temperature above which the agent for polymerization no longer functions. Thus, for example, if 
DNA polymerase is used as the agent, the temperature is generally no greater than about 40°C. 
Thermostable DNA polymerases, such as Taq polymerase, may function at a higher temperature. 

The agent for polymerization may fe any compound or system which will function to 
accomplish the synthesis of primer extension products, including enzymes. Suitable enzymes for 
this purpose include, for example, E. coli DNA polymerase I, Klenow fragment of E. coli DNA 
polymerase, polymerase muteins, reverse transcriptase, other enzymes, including heat-stable 
enzymes (/.e„ those enzymes which perform primer extension after being subjected to 
temperatures sufficiently elevated to cause denaturation), such as Taq polymerase. The suitable 
enzyme will facilitate combination of the nucleotides in the proper manner to form the primer 
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extension products which are complementary to each nucleic acid strand. Generally, the 
synthesis will be initiated at the 3* end of each primer and proceed in the 5' direction along the 
template strand, until synthesis terminates, producing molecules of different lengths. 

The newly synthesized strand and its complementary nucleic acid strand will form a 
double-stranded molecule under hybridizing conditions described above and this hybrid is used 
in subsequent steps of the process. In the next step, the newly synthesized double-stranded 
molecule is subjected to denaturing conditions using any of the procedures described above to 
provide single-stranded molecules. 

The steps of denaturing, annealing, and extension product synthesis can be repeated as 
often as needed to amplify the target nucleic acid sequence to the extent necessary for detection. 
The amount of the specific nucleic acid sequence produced will accumulate in an exponential 
fashion (PCR. A Practical Approach, ILR Press, Eds. M. J. McPherson, P. Quirke, and G. R, 
Taylor, 1992). 

The amplification products may be detected by Southern blot analysis using non-isotopic 
detection methods. In such a process, for example, a small sample of DNA containing a very 
low level of the nucleic acid sequence of the polymorphic locus is amplified, and analyzed via a 
Southern blotting technique or similarly, using dot blot analysis. The use of non-radioactive 
probes or labels is facilitated by the high level of the amplified signal. Alternatively, probes used 
to detect the amplified products can be directly or indirectly detectably labeled, for example, with 
a radioisotope, a fluorescent compound, a bioluminescent compound, a chemiluminescent 
compound, a metal chelator or an enzyme. Those of ordinary skill in the art will know of other 
suitable labels for binding to the probe, or will be able to ascertain such, using routine 
experimentation. In the preferred embodiment, the amplification products are determinable by 
separating the mixture on an agarose gel containing ethidium bromide which causes DNA to be 
fluorescent. 
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Sequences amplified by the methods of the invention can be further evaluated, detected, 
cloned, sequenced, and the like, either in solution or after binding to a solid support, by any 
method usually applied to the detection of a specific DNA sequence such as PCR, oligomer 
restriction (Saiki, et.al., Bio/Technology . 3:1008-1012, (1985)), allele-specific oligonucleotide 
(ASO) probe analysis (Conner, et. al., Proc. Natl. Acad. Sci. U.S.A. , 80:278, (1983)), 
oligonucleotide ligation assays (OLAs) (Landgren, et. al., Science . 241:1007, (1988)), and the 
like. Molecular techniques for DNA analysis have been reviewed (Landgren, et. al., Science. 
242:229-237,(1988)). 

Preferably, the method of amplifying is by PCR, as described herein and as is commonly 
used by those of ordinary skill in the art. Alternative methods of amplification have been 
described and can also be employed as long as the BRCA1 locus amplified by PCR using 
primers of the invention is similarly amplified by the alternative means. Such alternative 
amplification systems include but are not limited to self-sustained sequence replication, which 
begins with a short sequence of RNA of interest and a T7 promoter. Reverse transcriptase copies 
the RNA into cDNA and degrades the RNA, followed by reverse transcriptase polymerizing a 
second strand of DNA. Another nucleic acid amplification technique is nucleic acid sequence- 
based amplification (NASBA) which uses reverse transcription and T7 RNA polymerase and 
incorporates two primers to target its cycling scheme. NASBA can begin with either DNA or 
RNA and finish with either, and amplifies to 10 s copies within 60 to 90 minutes. Alternatively, 
nucleic acid can be amplified by ligation activated transcription (LAT). LAT works from a 
single-stranded template with a single primer that is partially single-stranded and partially 
double-stranded. Amplification is initiated by ligating a cDNA to the promoter oligonucleotide 
and within a few hours, amplification is 10 8 to 10 9 fold. The QB replicase system can be utilized 
by attaching an RNA sequence called MDV-1 to RNA complementary to a DNA sequence of 
interest. Upon mixing with a sample, the hybrid RNA finds its complement among the 
specimen's mRNAs and binds, activating the replicase to copy the tag-along sequence of interest. 
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Another nucleic acid amplification technique, ligase chain reaction (LCR), works by using two 
differently labeled halves of a sequence of interest which are covalently bonded by ligase in the 
presence of the contiguous sequence in a sample, forming a new target. The repair chain reaction 
(RCR) nucleic acid amplification technique uses two complementary and target-specific 
oligonucleotide probe pairs, thermostable polymerase and ligase, and DNA nucleotides to 
geometrically amplify targeted sequences. A 2-base gap separates the oligonucleotide probe 
pairs, and the RCR fills and joins the gap, mimicking normal DNA repair. Nucleic acid 
amplification by strand displacement activation (SDA) typically utilizes a short primer 
containing a recognition site for Hinc II with short overhang on the 5* end which binds to target 
DNA. A DNA polymerase fills in the part of the primer opposite the overhang with sulfur- 
containing adenine analogs. Hinc II is added but only cuts the unmodified DNA strand. A DNA 
polymerase that lacks 5 f exonuclease activity enters at the cite of the nick and begins to 
polymerize, displacing the initial primer strand downstream and building a new one which serves 
as more primer. SDA produces greater than 10 7 -fold amplification in 2 hours at 37°C. Unlike 
PCR and LCR, SDA does not require instrumented Temperature cycling. Another modification 
of the PCR is the TAQMAN amplification (PERKIN ELMER) where an oligonucleotide is 
labeled with a fluorescent and a quencher. This oligonucleotide anneals to the target between the 
primers so that when one primer is extended, the 5 1 nuclease activity of Taq cleaves of the 
fluorescent label which is then qualitatively detected and quantitatively determined to correspond 
to the copy number of amplification. Although PCR is the preferred method of amplification in 
the invention, other methods such as the above can also be used to amplify the BRCAl locus in 
accordance with the present invention. 

To sequence the coding region of the BRCAl gene, each exon is amplified separately 
using a pair of PCR primers and the resulting PCR products are sequenced in the forward and 
reverse directions. Any combination of the primers mentioned above which encompass the 
entire BRCAl coding region may be used. 
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An alternative method for determining whether a truncating mutation is present is the 
Protein Truncation Assay (PTA). Protein truncation assay enables us to identify three types 
mutations in a truncated BRCA1 protein: nonsense mutation, frame shift mutation, and 
splice-site mutations. Nonsense mutations (see TABLE 3) result when a single base change in a 
codon creates a signal to terminate the production of the protein. These signals or stop codons 
come in three types: TGA, TAA, TAG. Frame shift mutations (see TABLES 4-7) occur when 
bases are added or deleted from the normal sequence. Thus, disrupting the reading frame of the 
protein and causing a stop codon downstream from the alteration. Splice-site mutations 
occurring at the intron/exon boundaries have the potential of causing the deletion of an entire 
exon. Examples of protein truncation assays for BRCA1 is mentioned in Furnari et al y 
Proceedings of the National Academy of Sciences. U.S.A. , 96: p. 12479-12484 (11-1997) and 
Tashiro et al, Cancer Research . 57: 3935-3940 (1997). 

Preferably, the Polymerase Chain Reaction (PCR) is performed to amplify the BRCA1 
gene copy number. The amplified BRCA1 gene is transcribed and translated in vitro. Detection 
of truncated proteins is made possible by the use of polyacrylamide gel electrophoresis. The 
migration of the mutant band on the gel allows for size targeting of the alteration; thus reducing 
confirmatory sequencing to a minimum. 

In another embodiment of the invention, a method is provided for diagnosing a subject 
having a predisposition or higher susceptibility to cancer, or other pathology associated with 
BRCA1 mutations, comprising sequencing a target nucleic acid of a sample from a subject by 
dideoxy sequencing following amplification of the target nucleic acid. In such an embodiment, 
one does not even need to use any of the oligonucleotides, either primers or probes as described 
herein. The BRCA1 gene, or fragments thereof, may be directly cloned and then sequenced < 
(such as by dideoxy methods) to determine the presence of absence of a mutation. In such a 
situation, one need only compare the sequence obtained to a naturally occurring (wild type) 
BRCA1 gene, or a portion thereof. 
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In another embodiment of the invention a method is provided for diagnosing a subject 
having a predisposition or higher susceptibility to cancer comprising contacting a target nucleic 
acid of a sample from a subject with a reagent that detects the presence of one of the mutations of 
the present invention and detecting the mutation. 

In yet another embodiment of the invention, a method is provided for determining 
whether either gene therapy or protein therapy (with normal BRCA1 protein) is appropriate for 
the prevention or treatment of cancers and other BRCA1 related syndromes. For this method, 
BRCA1 mutations are assayed for in a biological sample for BRCA1 mutations. When present, 
the use of gene therapy or protein therapy to prevent cancer in the individual is appropriate. 
Likewise when BRCA1 mutations are found in tumor cells from a patient, gene therapy or 
protein therapy is appropriate for that individual. 

In another embodiment of the invention, a method and reagents are provided for repairing 
the gene mutation in at least some cells by applying an oligomer comprising the sequence of the 
wild-type probes to repair the individual's genome by triple strand hybridization. See U.S. 
Patents 5,650,316 and 5,624,803 for example. This is a form of gene therapy to correct the 
defect in either apparently normal tissue or in an active tumor. Gene repair may also be 
performed on excised tumor cells which may be helpful in determining the preferred therapy to 
be used, particularly the reagents used for gene therapy. Other forms of gene therapy, such as 
providing a complete copy of a normal BRCA1 gene may also be used. Some gene therapy 
techniques specific to BRCA1 are discussed in Furnari et al 9 Proceedings of the National 
Academy of Sciences. U.S.A.. 96: p. 12479-12484 (1 1-1997). 

Since the method of the present invention may be applied to detect a mutant BRCA1 gene 
in a fetus, therapeutic or preventative measures may be possible. Screening of eggs or sperm 
from heterozygous individuals may permit one to selectively conceive a zygote without the 
mutant BRCA1 gene since only one half of the sperm or eggs will contain the mutation. 
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In another embodiment of the invention a method is provided for characterizing a tumor. 
Histologic type, morphologic grade, differences between inherited and sporadic cancer appear to 
be distinguished. One method comprises sequencing the target nucleic acid isolated from the 
tumor or other biological sample to determine if the mutation is present. Sanger, et al, J. Mol. 
Biol. 142:1617(1980). 

Characterizing a tumor as having originated from an inherited gene, a known or suspected 
cause, or a sporadic cancer gene may be clinically significant as the prevalence of bilateral breast 
cancer is higher in individuals with a known mutation in a tumor suppressor gene than in 
sporadic cases. Weber, Scientific American, JAN-FEB p. 12-21 (1996). The tumor may be 
classified based on tissue taken from the tumor itself or from a non-tumor site which contains 
DNA. 

Yet another embodiment of the present invention is an isolated mutant BRCAl DNA 
sequence which may be the entire sequence, an intron, an exon thereof or a fragment or 
combination thereof. The BRCAl DNA may be hybridized to an oligonucleotide probe, primer 
or polynucleotide and still be considered "isolated". The DNA sequence must contain at least 
one mutation from the list provided in TABLES 3-7. Preferably, the isolated DNA sequence 
contains a sequence complementary to at least one of the oligonucleotides complementary to the 
mutations listed in TABLES 3-7. However, the DNA sequence may contain the DNA sequence 
of these oligonucleotides. This sequence alone has usefulness or after cloning and expression to 
determine suitable treatments to prevent formation of a tumor, prevent transmission of the 
mutant gene to offspring or to decide other prophylactic, diagnostic and treatment protocols. The 
isolated DNA sequence may also be used for drug design by protein replacement, protein 
mimetics, screening known and unknown compounds, anti-idiotype antibodies to the BRCAl 
active site, for the preparation of an immunogen or vaccine and determining appropriate gene 
therapy to counter the pathology associated with the mutant BRCAl gene. For diagnostic 



169 



Mutations in the BRCA1 Gene 
Attorney Docket No: 0537L0032.999 

purposes, knowing the mutant BRCA1 sequence for comparison purposes is the critical step in 
diagnosis. 

Another method comprises contacting a target nucleic acid of a sample from a subject 
with a reagent that detects the presence of the mutation and detecting the mutation. A number of 
hybridization methods are well known to those skilled in the art. Many of them are useful in 
carrying out the invention. 

The materials for use in the method of the invention are also ideally suited for the 
preparation of a diagnostic kit. Such a kit may comprise a carrier means being 
compartmentalized to receive in close confinement one or more container means such as vials, 
tubes, and the like, each of the container means comprising one or more of the separate elements 
to be used in the method. For example, one of the container means may comprise means for 
amplifying BRCA1 DNA, said means comprising the necessary enzyme(s) and oligonucleotide 
primers for amplifying said target DNA from the subject. Another container may contain 
oligonucleotide probes for detecting the presence or absence of a mutation. 

The oligonucleotide primers include primers having a sequences referenced above or 
primer sequences substantially complementary or substantially homologous thereto. Other 
primers flanking the BRCA1 locus or a region containing one of the mutation sites may be used. 
The target flanking 5' and 3 r polynucleotide sequence include other oligonucleotide primers for 
amplifying the BRCA1 locus will be known or readily ascertainable to those of skill in the art. 
See the GENBANK sequences mentioned above where flanking sequences are given. 

Oligonucleotide probes including probes having substantially the sequence 
complementary to the mutations listed in TABLES 3-7 or complementary sequences are useful. 
Other oligonucleotide probes which hybridize to one or more of the BRCA1 mutation sites and 
sequences substantially complementary or homologous thereto may be used. Other 
oligonucleotide probes for detecting the mutations will be known or readily ascertainable to 
those of skill in the art. 
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The following definitions are provided for the purpose of understanding this invention. 

The term "primer" as used herein refers to a sequence comprising two or more 
deoxyribonucleotides or ribonucleotides, preferably more than three, and more preferably more 
than eight and most preferably at least 20 nucleotides of the BRCA1 gene wherein the sequence 
corresponds to a sequence flanking one of the mutations or wild type sequences of BRCA1 
corresponding to the mutation sites. Primers may be used to initiate DNA synthesis via the PCR. 
Oligonucleotides of the present invention can be used for primer hybridization and others will be 
known or readily ascertainable to those of skill in the art. 

The term "substantially complementary to" or "substantially the sequence" refers to 
sequences which hybridize to the sequences provided under stringent conditions and/or 
sequences having sufficient homology with, such that the allele specific oligonucleotides of the 
invention hybridize to the sequence. 

"Isolated" as used herein refers to being substantially free of other proteins, lipids, 
carbohydrates or other materials with which they may be associated. It also refers to being 
substantially free of polynucleic acids being covalently bound thereto. A DNA may be 
hybridized to another DNA and still be considered "isolated", such as being hybridized to a solid 
phase bound or labeled oligonucleotide probe. Such association is typically either in cellular 
material or in a synthesis medium. 

"Biological sample" refers to a polynucleotide containing sample originally from a 
biological source. The sample may be from a living, dead, paraffin-embedded tumor specimen 
or even archeological source from a variety of tissues and cells. Examples include: body fluid 
[blood (leukocytes), urine (epithelial cells), saliva, cervical and vaginal secretions, milk...] skin, 
hair roots/follicle, mucus membrane (e.g. buccal or tongue cell scrapings), cervicovaginal cells 
(from PAP smear, etc.) internal tissue (normal or tumor), chorionic villus tissue, amniotic cells, 
placental cells, fetal cells, cord blood, sperm or egg. 
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"Coding sequence" or "DNA coding sequence" refers to those portions of a gene which, 
taken together, code for a peptide (protein), or for which the nucleic acid itself has function. The 
DNA coding sequence generally encodes the "complete" protein which is one which has the 
same biological activity as the naturally occurring BRCA1 protein. 

A "target polynucleotide" refers to the nucleotide sequence of interest e.g., the BRCA1 
encoding polynucleotide. The nucleotides may be deoxyribonucleotides, ribonucleotides, acyclic 
derivatives and other functional equivalents such as spacer molecules (inosine, the sugar moiety 
without a base, etc) and other molecules which are incorporated by a RNA polymerase, a DNA 
polymerase or a reverse transcriptase. 

"Consensus" means the most commonly occurring in the population. 

As used herein, a nucleic acid molecule is the "complement" of another nucleic acid 
molecule if it exhibits complete complementarity. As used herein, molecules are said to exhibit 
"complete complementarity" when every nucleotide of one of the molecules is complementary to 
a nucleotide of the other. Two molecules are said to be "substantially complementary" if they 
can hybridize to one another with sufficient stability to permit them to remain annealed to one 
another under at least conventional "high-stringency" conditions. Similarly, the molecules are 
said to be "partially complementary" if they can hybridize to one another with sufficient stability 
to permit them to remain annealed to one another under conventional "low-stringency" 
conditions. Conventional stringency conditions are described, for example, by Sambrook, J., et 
ai., (In: Molecular Cloning, a Laboratory Manual, 2nd Edition, Cold Spring Harbor Press, Cold 
Spring Harbor, New York (1989)), and by Haymes, B.D., et al. (In: Nucleic Acid Hybridization, 
A Practical Approach, IRL Press, Washington, DC (1985)), both herein incorporated by 
reference). 

As used herein, an oligonucleotide is said to be capable of "specifically hybridizing" to a 
complementary target polynucleotide if the two molecules are capable of forming an anti- 
parallel, double-stranded nucleic acid structure under stringent hybridization conditions, whereas 
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the oligonucleotide is substantially unable to form such a structure when incubated under the 
same conditions with a target polynucleotide to which the oligonucleotide is not substantially 
complementary. 

"Sequence variation" as used herein refers to any difference in nucleotide sequence 
between two different oligonucleotide or polynucleotide sequences. 

"Polymorphism" as used herein refers to a sequence variation in a gene which is not 
necessarily associated with pathology. 

"Mutation" as used herein refers to an altered genetic sequence which results in the gene 
coding for a non-functioning protein or a protein with substantially reduced or altered function. 
Generally, a deleterious mutation is associated with pathology or the potential for pathology. 
The mutations in the present invention usually involve non-sense and frame shift mutations 
which cause a truncated (and presumably non-functional) protein to be formed. These 
truncations are at the terminus of the protein rather than a deletion of one or more amino acids in 
an internal, non-terminal region of the BRCAl protein. 

The "mutation site" is the location of the added, deleted or substituted bases in the wild- 
type or consensus BRCAl DNA sequence which describes the mutant BRCAl DNA sequence. 

"Predetermined sequence variation" as used herein refers to a nucleotide sequence that is 
designed to be different than the corresponding sequence in a reference nucleotide sequence. A 
predetermined sequence variation can be a known mutation in a BRCAl gene. 

"BRCAl gene" refers the published gene sequences, such as those appearing in the 
GENBANK database under Accession Number, 159546, 2489823, and Y08757. Other different 
sequences which include polymorphisms and genetic alterations, particularly those which don't 
cause an amino acid change or which are naturally occurring (wild types), which are not 
associated with pathology are also considered the BRCAl gene. The corresponding nucleotides 
would then be used even if the nucleotide number differs. Generally, the sense strand is referred 
to. The BRCAl gene may be in fragments. "Fragments" are segments of the BRCAl gene, 
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generally about 15 or more nucleotides in length, usually a few hundred or more nucleotides in 
length and potentially containing the particular mutation site of interest. The complementary 
strand to the sense strand of the BRCA1 gene (the so-called antisense strand) is also considered 
the "BRCA1 gene". While the BRCA1 gene discussed herein is the human BRCA1 gene, the 
corresponding assays and reagents for the gene in other animals may also be used. The BRCA1 
gene includes the coding sequences, non-coding sequences (e.g. introns) and regulatory regions 
affecting gene expression. 

"Allele specific detection assay" as used herein refers to an assay to detect the presence or 
absence of a predetermined sequence variation in a test polynucleotide or oligonucleotide by 
annealing the test polynucleotide or oligonucleotide with a polynucleotide or oligonucleotide of 
predetermined sequence such that differential DNA sequence based techniques or DNA 
amplification methods discriminate between normal and mutant. Allele Specific Oligonucleotide 
hybridization is sometimes referred to ASO or the ASO method. 

"Sequence variation locating assay" as used herein refers to an assay that detects a 
sequence variation in a test polynucleotide or oligonucleotide and localizes the position of the 
sequence variation to a sub-region of the test polynucleotide, without necessarily determining the 
precise base change or position of the sequence variation. 

"Targeted confirmatory sequencing" as used herein refers to sequencing a polynucleotide 
in the region wherein a sequence variation has been located by a sequence variation locating 
assay in order to determine the precise base change and/or position of the sequence variation. 

"Probe" includes any oligonucleotide which hybridizes to a BRCA1 or mutant BRCA1 
sequence. The probe may be labeled (directly or indirectly) or it may act as a primer such as a 
PCR primer. 

"Cancer", "tumor" and "neoplasm" are used interchangeably to refer to certain abnormal 
cells. The terms are not meant to denote a stage of malignancy. 
The invention in several of its embodiments includes: 

174 



Mutations in the BRCA1 Gene 
Attorney Docket No: 05371.0032.999 

DETECTION OF PREDETERMINED SEQUENCE VARIATIONS 

Stage I analysis is used to determine the presence or absence of a predetermined 
nucleotide sequence variation; preferably a known mutation or set of known mutations in the test 
gene. In accordance with the invention, such predetermined sequence variations are preferably 
detected by allele specific hybridization, a sequence-dependent-based technique which permits 
discrimination between normal and mutant alleles. An allele specific assay is dependent on the 
differential ability of mismatched nucleotide sequences (e.g., normalrmutant) to hybridize with 
each other, as compared with matching (e.g., normalmormal or mutant: mutant) sequences. 

DETECTION OF PREDETERMINED SEQUENCE VARIATIONS USING ALLELE 
SPECIFIC HYBRIDIZATION 

A variety of methods well-known in the art can be used for detection of predetermined 
sequence variations by allele specific hybridization. Preferably, the test gene is probed with 
allele specific oligonucleotides (ASOs); and each ASO contains the sequence of a known 
mutation. ASO analysis detects specific sequence variations in a target polynucleotide fragment 
by testing the ability of a specific oligonucleotide probe to hybridize to the target polynucleotide 
fragment. Preferably, the oligonucleotide contains the mutant sequence (or its complement). The 
presence of a sequence variation in the target sequence is indicated by hybridization between the 
oligonucleotide probe and the target fragment under conditions in which an oligonucleotide 
probe containing a normal sequence does not hybridize to the target fragment. A lack of 
hybridization between the sequence variant (e.g., mutant) oligonucleotide probe and the target 
polynucleotide fragment indicates the absence of the specific sequence variation (e.g., mutation) 
in the target fragment. In a preferred embodiment, the test samples are probed in a standard dot 
blot format. Each region within the test gene that contains the sequence corresponding to the 
ASO is individually applied to a solid surface, for example, as an individual dot on a membrane. 
Each individual region can be produced, for example, as a separate PCR amplification product 
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using methods well-known in the art (see, for example, the experimental embodiment set forth in 
Mullis, U.S. Patent No. 4,683,202). The use of such a dot blot format is described in detail in the 
Examples below, detailing the Stage I analysis of the human BRCA1 gene to detect the presence 
or absence of different known mutations using corresponding ASOs. 

Membrane-based formats that can be used as alternatives to the dot blot format for 
performing ASO analysis include, but are not limited to, reverse dot blot, MAD (multiplex 
amplification assay), and multiplex allele-specific diagnostic assay (MASDA). 

In a reverse dot blot format, oligonucleotide or polynucleotide probes having known 
sequence are immobilized on the solid surface, and are subsequently hybridized with the labeled 
test polynucleotide sample. In this situation, the primers may be labeled or the NTPs maybe 
labeled prior to amplification to prepare a labeled test polynucleotide sample. Alternatively, the 
test polynucleotide sample may be labeled subsequent to isolation and/or synthesis. 

In a multiplex format, individual samples contain multiple target sequences within the 
test gene, instead of just a single target sequence. For example, multiple PCR products each 
containing at least one of the ASO target sequences are applied within the same sample dot. 
Multiple PCR products can be produced simultaneously in a single amplification reaction using 
the methods of Caskey et al y U.S. Patent No. 5,582,989. The same blot, therefore, can be probed 
by each ASO whose corresponding sequence is represented in the sample dots. 

A MASDA format expands the level of complexity of the multiplex format by using 
multiple ASOs to probe each blot (containing dots with multiple target sequences). This 
procedure is described in detail in U.S. Patent No. 5,589,330 by A.P. Shuber, and in 
Michalowsky et ah, American Journal of Human Genetics , 59(4): A272, poster 1573 (October 
1996), each of which is incorporated herein by reference in its entirety. First, hybridization 
between the multiple ASO probe and immobilized sample is detected. This method relies on the 
prediction that the presence of a mutation among the multiple target sequences in a given dot is 
sufficiently rare that any positive hybridization signal results from a single ASO within the probe 



176 



Mutations in the BRCAI Gene 
Attorney Docket No: 05371.0032 999 

mixture hybridizing with the corresponding mutant target. The hybridizing ASO is then 
identified by isolating it from the site of hybridization and determining its nucleotide sequence. 

Suitable materials that can be used in the dot blot, reverse dot blot, multiplex, and 
MASDA formats are well-known in the art and include, but are not limited to nylon and 
nitrocellulose membranes. 

When the target sequences are produced by PCR amplification, the starting material can 
be chromosomal DNA in which case the DNA is directly amplified. Alternatively, the starting 
material can be mRNA, in which case the mRNA is preferably first reversed transcribed into 
cDNA and then amplified according to the well known technique of RT-PCR (see, for example, 
U.S. Patent No. 5,561,058 by Gelfand et al\ 

The methods described above are suitable for moderate screening of a limited number of 
sequence variations. However, with the need in molecular diagnosis for rapid, cost effective 
large scale screening, technologies have developed that integrate the basic concept of ASO, but 
far exceed the capacity for mutation detection and sample number. These alternative methods to 
the ones described above include, but are not limited to, large scale chip array sequence-based 
techniques. The use of large scale arrays allows for the rapid analysis of many sequence variants. 
A review of the differences in the application and development of chip arrays is covered by 
Southern, Trends In Genetics , 12: 110-115 (March 1996) and Cheng et aL, Molecular Diagnosis , 
1:183-200 (Sept. 1996). Several approaches exist involving the manufacture of chip arrays. 
Differences include, but not restricted to: type of solid support to attach the immobilized 
oligonucleotides, labeling techniques for identification of variants and changes in the 
hybridization of the target polynucleotide to the probe. 

A promising methodology for large scale analysis on "DNA chips" is described in detail 
in Hacia et al, Nature Genetics, 14:441-447 (1996), which is hereby incorporated by reference in 
its entirety. As described in Hacia et ah, high density arrays of over 96,000 oligonucleotides, 
each 20 nucleotides in length, are immobilized to a single glass or silicon chip using light 
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directed chemical synthesis. Contingent on the number and design of the oligonucleotide probe, 
potentially every base in a sequence can be interrogated for alterations. Oligonucleotides applied 
to the chip, therefore, can contain sequence variations that are not yet known to occur in the 
population, or they can be limited to mutations that are known to occur in the population. 

Prior to hybridization with oligonucleotide probes on the chip, the test sample is 
preferably isolated, amplified and labeled (e.g. fluorescent markers) by means well known to 
those skilled in the art. The test polynucleotide sample is then hybridized to the immobilized 
oligonucleotides. The intensity of hybridization of the target polynucleotide to the immobilized 
probe is quantitated and compared to a reference sequence. The resulting genetic information 
can be used in molecular diagnosis. 

A common, but not limiting, utility of the "DNA chip" in molecular diagnosis is 
screening for known mutations. However, this may impose a limitation to the technique by only 
looking at mutations that have been described in the field. The present invention allows allele 
specific hybridization analysis be performed with a far greater number of mutations than 
previously available. In accordance with the present invention, DNA chips may be constructed 
with any number of ASO's specific for any number of mutations of the present invention. Such 
DNA chips may include hundreds, thousands, or more different ASO's, optionally enabling the 
screening for all possible mutations of the present invention in a single DNA chip. Preferably, 
DNA chips of the present invention contain about 10 to about 1000, about 100 to about 1,000, 
about 1,000 to about 10,000, about 10,000 to about 10,0000, or even greater than 100,000 allele 
specific oligonucleotides specific for the mutations of the present invention. Additionally, such a 
DNA chip may optionally contain ASO's specific for those missense mutations for which a 
clinical significance has been established and/or ASO's specific for wild-type BRCA1 DNA 
sequences. Thus, the efficiency and comprehensiveness of large scale ASO analysis will be 
broadened, reducing the need for cumbersome end-to-end sequence analysis, not only with 
known mutations but in a comprehensive manner all mutations which might occur as predicted 
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by the principles accepted, and the cost and time associated with these cumbersome tests will be 
decreased. 

EXAMPLE 

Genomic DNA (at least about 100 ng) is isolated from white blood cells of a subject with 
5 a family history of various cancer. Genomic DNA (at least about 100 ng) is also isolated from a 
y wide variety of fresh tumor cells from biopsy, frozen tumor tissue previously surgically removed 
^3 and tumor cell lines. Dideoxy sequence analysis is performed following polymerase chain 
fU reaction amplification of the BRCAI gene. The primers are the same as used in the references 
[=1 above. 

f6 Each segment of the BRCAI gene is subjected to direct dideoxy sequence analysis by 

H asymmetric amplification using the polymerase chain reaction (PCR) to generate a single 

iT""'1i 

fit stranded product amplified from this DNA sample. Shuldiner, et al y Handbook of Techniques in 
% Endocrine Research, p. 457-486, DePabio,F., Scanes, C, eds., Academic Press, Inc., 1993. 
^ Fluorescent dye is attached for automated sequencing using the TAQ DYE TERMINATOR KIT 
15 (PERKIN-ELMER cat# 401628). DNA sequencing is performed in both forward and reverse 
directions on an APPLIED BIOSYSTEMS, INC. (ABI) automated sequencer (Model 377). The 
software used for analysis of the resulting data is ASEQUENCE NAVIGATOR® purchased 
through ABL 

The methods of the invention, which can be used to detect sequence variations in any 
20 polynucleotide sample, are demonstrated in the Example set forth in this section, for the purpose 
of illustration, for one gene in particular, namely, the human BRCAI gene. The BRCAI coding 
sequence is approximately 5592 base pairs encoding the 403 amino acids BRCAI protein. 
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Designing an Allele Specific Oligonucleotide (ASO) Probe 

An allele specific oligonucleotide probe is a short, single stranded polynucleotide that is 
engineered to hybridize exactly to a target sequence under a given set of conditions. Routinely, 
ASO probes are designed to contain sequences identical to the normal allele and sequence 
5 variation respectively. Hybridization of the probe to the targe/ a/lows for the discrimination of a 
variant sample. Under stringent conditions, a probe with a variation as simple as a single-base 
p pair will not hybridize to a normal sequence due to a destabilizing effect of the normal-mutant 
% duplex (Ikuta, S. et aU Nucleic Acids Research . 15: 797-811 (1987). For use in this invention, 
yj probes are used to discriminate between a wild-type or normal sequence from one that is 
|j> mutated. Each probe pair contains a polynucleotide sequence that encompassed an area that 
Tn would identify a selected mutation of the BRCA1 gene. 

f The design of an ASO hybridization probe must meet two basic requirements. ( Current 

0 Protocols in Human Genetics . 9.4, (1995)). First, probes that are used together in the same pool 
111 should be around the same length. Although the standard length of a probe is optimally about 17 
H base pairs, the range can be as short as about 13 or as long as 30 or more. If the mutation 
contains a long insertion, a longer probe may be desirable. Second, the mismatched region 
should not be placed at the end of the probe, but approximately in the middle of the sequence. In 
addition, the placement of a mismatch, in the case of a longer probe, should not be at the end, but 
at a position that allows strong hybridization and stabilization of the polynucleotide strand. In 
20 order to minimize the effects of variations in base composition of the probes, 
tetramethylammonium chloride may be used as in the ASO hybrid's buffer (Shuber, U.S. Patent 
No. 5,633,134). Conventionally, ASO probes are synthesized on a DNA synthesizer. They can 
be labeled with isotopic or non-isotopic detection agents using means familiar to those of skill in 
the art. The process outlined in this application for making and using probes can be applicable 
25 for other gene sequences. 
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Protein Truncation Assay 

PCR Amplification 

BRCA1 is first amplified by PCR from a patient sample using one or more primer sets. 
A single set of primers may be used to amplify the entire BRCA1 gene or multiple sets of 
primers may be used. Preferably one need not use a separate set of primers for each exon 
because the protein expression products are so small that detecting a truncation will be difficult. 

Using the primer sets referenced above in a reaction containing Ex Taq Buffer 1 OX 5.0 
mL, dNTFs 2.5mM 4.0 mL, Forward primer lOmM 1.0 mL, Reverse primer lOmM 1.0 mL, 
TaKaRa Ex Taq (Oncor RR001B) 2.5 U 1.0 mL, Template DNA 100 ng/mL 1.0 mL and 
OmniPure dH20 to 50 mL final volume. One DNA control (placental DNA), one positive 
control reaction and three no template control reactions are included for each sample batch.. 

PCR for the BRCA1 gene is performed using the following thermocycling conditions (4 

linked programs): 

Temperature Time # of Cycles 

94°C 5 min. 1 

94°C 30 sec. \ 

55°C Imin. } 35 

72°C 3 min. / 

72°C 5 min. 1 

4°C hold 1 

5 m\jaL of the PCR product is placed on a 2% agarose gel. On the same gel a DNA 100 

BP LADDER (Gibco BRL 15628-019) and a low DNA MASS LADDER (Gibco BRL 

10068-013) is placed to verify product size. 

The resulting product is analyzed according to the following rules: l)Each patient sample 

must show a band of the correct size. If a patient sample demonstrates smearing or multiple 

bands, the PCR reaction needs to be repeated (no more than three times) until a clean, single 

band is detected. If no PCR product is visible or if only a weak band is visible, but the placental 
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DNA sample worked well, the sample is reamplified with twice as much template. The volume 
of the reaction is adjusted appropriately. 

All "No template" (2 - 3) reactions must not show amplification products of any size. If 
any one shows any contamination (i.e. specific amplification product), all PCR products should 
be thrown away and the entire PCR set-up should be repeated after appropriate PCR 
decontamination procedures have been taken. 

The intensity of the patient sample PCR product is compared with that of the DNA 100 
bp ladder. The optimum amount of PCR product on the gel should be 50 - 100 ng. If less than 
this is present or if the intensity of the patient sample is less than half the intensity of the 
placental control sample, repeat the PCR reaction until sufficient quantity is obtained. If no PCR 
product is visible or if only a weak band is visible, but the placental DNA sample worked well, 
the patient sample is reamplified with twice as much template DNA. 

The PCR product is precipitated by adding the following to each tube: 3M sodium acetate 
30 jiL, 20 mg/mL glycogen 2 }iL, dH20 178 jiL, and PCR product 90 pL. The reaction is mixed 
by inverting the tubes 4 - 6 times. 600 jaL of 100% ethanol (200 proof) is added to each tube and 
the reaction can be placed at -20°C overnight. The following day, samples are allowed to 
equilibrate to room temperature before proceeding. The tubes are centrifuged at 13,000 rpm for 
15 minutes at room temperature in an IEC microcentrifuge. The supernatant is removed leaving 
a pellet. 1 mL cold 70% ethanol is added to each tube and centrifuged at 13,000 rpm for 5 
minutes at room temperature in the IEC microcentrifuge. The supernatant is again removed 
leaving the pellet. The tubes are dried by vacuum for 10 - 15 minutes until no ethanol remains in 
the tube. Redissolve the pellet in 10 jaL of dH20. 

1 \iL of the PCR product is electrophoresed on a 2% TAE agarose gel, in parallel with a 
DNA 100 bp ladder and a DNA mass ladder to verify product size and amount of product. The 
mass of the 1 (iL purified PCR product is estimated using the DNA mass ladder as a reference. 
The band equals one-tenth of the total quantity of purified PCR product. The amount required 
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for the lysate reaction is between 500 - 750 ng. For example, if the band is the intensity of the 
100 ng marker, then the amount needed for the lysate reaction is 5.0 - 7.5 \xL of purified PCR 
product. If there is less than 500 ng total, the PCR must be repeated. 
In vitro transcription/translation 

This procedure is performed using the TnT Coupled Reticulocyte Lysate system from 
Promega L4610. Each kit contains the reagents necessary for 80 25 \xL translation reactions. 
This kit allows the synthesis of the specified protein from PCR product. 

The TnT Rabbit Reticulocyte Lysate is thawed in gloved hands and immediately place on 
ice. The TnT T7 RNA Polymerase and RNase Inhibitor (Boehringer Mannheim 799025) are 
placed on ice at all times. Solutions are mixed in the following order in a 0.5 mL 
microcentrifuge tube. Rabbit Reticulocyte Lysate 12.5 jiiL, TnT Reaction buffer 1.0 |aL, TnT T7 
RNA Polymerase 0.5 (iL, Amino Acid Mixture minus Met (1 mM)0.5 j^L, RNase inhibitor 0.5 
jiL, per 15.0 ml sample. 

The following are added to a clean labeled 0.5 mL microcentrifuge tube for each reaction: 
master mix 15.0 jiL, 35 S methionine (Amersham SJ1015) (1 mCi/100 |aL) 2.0 pL, DNA template 
(500-750 ng) per jiL, sdH20 to 25 jiL final volume. The reactions are placed in the 30°C water 
bath for 1.5 hours. 
Gel Preparation, Run and Handling 

Pre-run the gel (15% Tris-glycine Ready gel (15 well) BioRad 161-0938 or (10 well) 
BioRad 161-0908) in a Mini Protean II Gel apparatus (BioRad 165-2941) for 15 minutes to 
equilibrate the gel with the SDS from the running buffer (10X Tris/Glycine/SDS, BioRad 
161-0732). Load samples and check the buffer volume during the course of the run to assure that 
nothing has leaked out. Decreased buffer volume in the middle chamber will interfere with the 
current. Monitor the progress of the gel running to prevent the lower marker (blue band) from 
running off the gel. The average running time is 3 hours. 
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The gel is rinsed with dH20 after fixing the gel to remove excess salicylic acid and 
oriented. A mixture of 5.26 mL of beta-mercaptoethanol (BioRad 161-0710) and 94,74 mL of 
Laemelli sample buffer (BioRad 161-0737) was prepared. The 35S ladder is added as follows in 
a labeled, 0.5 mL microcentrifuge tube: 7 kD marker in 5 jiL, 1 1 kD marker in 5 jaL, 25 kD 
marker in 2 \xL, 74 kD marker in 2 \iL. A second labeled tube completes the 35S ladder with: 
combined lysate 14 juL, sample buffer 32 jaL, 100 jaM IAA 12 jiL, sdH20 22 mL with a total of 
20 fiL per gel. 

In a 0.5 |uL microcentrifuge tube, the following is added: 

2 \iL lysate reaction, 8 |aL sample buffer, 4 juL 100 mM IAA, 6 jiL sdH20, to a total load 
volume of 20 jaL. The samples are heated at 95°C for 3 minutes and then placed on ice for 2 
minutes before loading gel. For every gel run, the following controls are included: 

a. 10 \xL of Broad Range Prestained SDS-PAGE standard (BioRad 161-0318) heated to 
37°C to dissolve any precipitated material 

b. 35S ladder 

c. one negative control per sample 

d. one positive control specific to the fragment under analysis 

During the first 20 minutes, the samples are run at 10 mA (20 mA for two gels). This 

allows the protein to migrate through the resolving gel at a slower rate. After 20 minutes, the 

current is increased to 20 mA (40 mA for two gels) for the remainder of the gel run. The buffer 

« 

volume is checked during the course of the run to assure that nothing has leaked out. Decreased 
buffer volume in the middle chamber will interfere with the current. The average running time is 

3 hours. The lower marker on the polypeptide standard is 7.1 kD (blue band) and should not run 
off the gel. 

After running the gel, the plastic adhesive is removed from the back of the ready gel and 
gently peel off the top plate. The gel will remain attached to the back plate. The gel is placed in 
fixative solution of Isopropanol 250 mL, sdH20 650 mL and acetic acid 100 mL in a volume 
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sufficient to cover gel for 15 minutes with swirling the gel occasionally by hand or on a rotating 
plate. The gel is then placed in a fluorogenic agent of salicylic acid 160 g and sdH20 to 1 L final 
volume, pH adjusted to pH 6.0, in a volume sufficient to cover gel for 15 minutes with swirling 
the gel occasionally by hand or on a rotating plate. The gel is then rinsed with sdH20 to remove 
5 any excess salicylic acid. 

The gel is dried by sandwiching it between two sheets of cellophane and drying it in a gel 
p dryer (BioRad 165-1771) for 1.5 - 2.5 hours. The dried gel is removed, placed in a film 
^ cassette(Fisher IB150235O) taped to a piece of film (Kodak BioMax MR Sigma 870-1302) over 
!j! the dried gel(s), oriented with Identi-kit tape (Diversified Biotech ID-100) and exposed for 3 - 5 
SI) hours at -80°C. The film may be exposed overnight at -20°C or over the weekend at room 
HI temperature if needed. 

r , Patient samples are compared to the normal genomic DNA fragments. Truncated 

CI proteins are possible at any point along the sequence. Therefore, a shift in bands located in any 
f|| patient sample is an indication of a mutation. There are areas in the sequence where a mutation 
jjj> can occur that are difficult to detect because of the small molecular weight protein formed by the 
truncation or because a stop signal occurs at the end of the sequence. These mutations are 
scanned for as follows. The base pairs at the 5 f end of BRCA1 are sequenced. This assures the 
ability to detect, by means of sequencing, proteins 10 kD or less and the ability to detect, by 
means of protein truncation, anything greater than 10 kD. A mutation causing a stop codon to 
20 occur at the end of the BRCA1 gene is identified by sequencing the final 257 base pairs. 

The truncated BRCA1 protein should be of equal intensity on the gel as the normal 
BRCA1 protein. When a potential truncated band is identified, the protein must be sized using 
the 35S radiolabeled marker. For example, if a band appears to be in the area of the 50 kD 
Marker, then the range of inspection for the mutation is between 40-50 kD. Hie position of the 
25 stop signal does not always indicate the position where the mutation occurred. Using the 
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following conversion factor: 270 bp = 10 kD, the molecular weight can be converted into base 
pairs. 

DETAILED METHOD FOR THE DETECTION OF SEQUENCE VARIATIONS IN 
POLYNUCLEOTIDES 

5 Isolation of Genomic DNA 

White blood cells are collected from the patients and genomic DNA is extracted from the 
U white blood cells according to well-known methods (Sambrook, et al, Molecular Cloning, A 
m Laboratory Manual, 2nd Ed., 1989, Cold Spring Harbor Laboratory Press, at 9.16 - 9.19). 
ry Genomic DNA is similarly extracted from a wide variety of fresh tumor cells from biopsy, frozen 
|1| tumor tissue previously surgically removed and tumor cell lines. 

: PCR Amplification for Sequencing 

p The genomic DNA is used as a template to amplify a DNA fragment encompassing the 

jpjt site of the mutation to be tested. The 25 jitl PCR reaction contains the following components: 1 
J3 iil template (1 00 ng/ ml) DNA, 2.5 \A 10X PCR Buffer (PERKIN-ELMER), 1 .5 \i\ dNTP (2 mM 
15 each dATP, dCTP, dGTP, dTTP), 1.5 \i\ Forward Primer (10 mM), 1.5 \x\ Reverse Primer (10 
mM), 0.5 \x\ (2.5 U total) AMPLITAQ GOLD™ TAQ DNA POLYMERASE or AMPLITAQ7 
TAQ DNA POLYMERASE (PERKIN-ELMER), 1.0 to 5.0 |il (25 mM) MgCl 2 (depending on 
the primer) and distilled water (dH 2 0) up to 25 |ul. All reagents for each exon except the 
genomic DNA can be combined in a master mix and aliquoted into the reaction tubes as a pooled 
20 mixture. 

For each exon analyzed, the following control PCRs are set up: 

(1) "Negative" DNA control (100 ng placental DNA (SIGMA CHEMICAL CO., St.- 
Louis, MO) 

(2) Three "no template" controls 

25 PCR for all exons is performed using the following thermocycling conditions: 
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Temperati 



:ure 



Time 



Number of Cycles 



or 



95°C 



5 min. (AMPLITAQ) 1 
lOmin. (GOLD) 



95°C 
55°C 
72°C 



30 sec. 
30 sec. 
1 min 



\ 



30 cycles 



/ 



72°C 



5 min. 



4°C 



hold 



Quality control agarose gel of PCR amplification: 

The quality of the PCR products is examined prior to further analysis by electrophoresing 
an aliquot of each PCR reaction sample on an agarose gel. 5 (al of each PCR reaction is run on 
an agarose gel along side a DNA 100 BP DNA LADDER (Gibco BRL cat# 15628-019). The 
electrophoresed PCR products are analyzed according to the following criteria: 

Each patient sample must show a single band of the size corresponding the number of 
base pairs expected from the length of the PCR product from the forward primer to the reverse 
primer. If a patient sample demonstrates smearing or multiple bands, the PCR reaction must be 
repeated until a clean, single band is detected. If no PCR product is visible or if only a weak 
band is visible, but the control reactions with placental DNA template produced a robust band, 
the patient sample should be re-amplified with 2X as much template DNA. 

All three "no template" reactions must show no amplification products. Any PCR 
product present in these reactions is the result of contamination. If any one of the "no template" 
reactions shows contamination, all PCR products should be discarded and the entire PCR set of 
reactions should be repeated after the appropriate PCR decontamination procedures have been 
taken. 

The optimum amount of PCR product on the gel should be between 50 and 100 ng, which 
can be determined by comparing the intensity of the patient sample PCR products with that of 
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the DNA ladder. If the patient sample PCR products contain less than 50 to 100 ng, the PCR 
reaction should be repeated until sufficient quantity is obtained. 

DNA Sequencing 

For DNA sequencing, double stranded PCR products are labeled with four different 
fluorescent dyes, one specific for each nucleotide, in a cycle sequencing reaction. With Dye 
Terminator Chemistry, when one of these nucleotides is incorporated into the elongating 
sequence it causes a termination at that point. Over the course of the cycle sequencing reaction, 
the dye-labeled nucleotides are incorporated along the length of the PCR product generating 
many different length fragments. 

The dye-labeled PCR products will separate according to size when electrophoresed 
through a polyacrylamide gel. At the lower portion of the gel on an ABI automated sequencer, 
the fragments pass through a region where a laser beam continuously scans across the gel. The 
laser excites the fluorescent dyes attached to the fragments causing the emission of light at a 
specific wavelength for each dye. Either a photomultiplier tube (PMT) detects the fluorescent 
light and converts is into an electrical signal (ABI 373) or the light is collected and separated 
according to wavelength by a spectrograph onto a cooled, charge coupled device (CCD) camera 
(ABI 377). In either case the data collection software will collect the signals and store them for 
subsequent sequence analysis. 

PCR products are first purified for sequencing using a QIAQUICK-SPIN PCR 
PURIFICATION KIT (QIAGEN #28104). The purified PCR products are labeled by adding 
primers, fluorescently tagged dNTPs and Taq Polymerase FS in an ABI Prism Dye Terminator 
Cycle Sequencing Kit (PERKIN ELMER/ABI catalog #02154) in a PERKIN ELMER 
GENEAMP 9600 thermocycler. 

The amounts of each component are: 
For Samples For Controls 
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Reagent 


Volume 


Reagent 


Volume 


Dye mix 


8.0 uL 


PGEM 


2.0 uL 


Primer (1.6 mM) 


2.0 uL 


M13 


2.0 uL 


PCR product 


2.0 uL 


Dye mix 


8.0 uL 


sdH20 


8.0 uL 


sdH20 


8.0 uL 



The thermocycling conditions are: 

Temperature Time # of Cycles 

96°C 15 sec. \ 

50°C 5 sec. } 25 

60°C 4min. / 

4°C hold 1 

The product is then loaded into a gel and placed into an ABI DNA Sequencer (Models 
373A & 377) and run. The sequence obtained is analyzed by comparison to the wild type 
(reference) sequence using SEQUENCE NAVIGATOR software. When a sequence does not 
align, it indicates a possible mutation. The DNA sequence is determined in both the forward and 
reverse directions. All results are provided to a second reader for review. 

Heterozygous/homozygous point mutations and polymorphisms must be seen in both 
strands. Frame shift mutations will be seen in both strands and must have clear double peaks in 
frame shift regions to be so identified. 

PCR Amplification for ASO 

The genomic DNA is used as a template to amplify a separate DNA fragment 
encompassing the site of the mutation to be tested. The 50 ml PCR reaction contains the 
following components: 1 ml template (100 ng/ ml) DNA, 5.0 ml 10X PCR Buffer (PERKIN- 
ELMER), 2.5 ml dNTP (2mM each dATP, dCTP, dGTP, dTTP), 2.5 ml Forward Primer (10 
mM), 2.5 ml Reverse Primer (10 mM), 0.5 ml (2.5 U total) AMPLITAQ7 TAQ DNA 
POLYMERASE or AMPLITAQ GOLD™ DNA POLYMERASE (PERKIN-ELMER), 1.0 to 5.0 
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ml (25 mM) MgCl 2 (depending on the primer) and distilled water (dH 2 0) up to 50 ml All 
reagents for each exon except the genomic DNA can be combined in a master mix and aliquoted 
into the reaction tubes as a pooled mixture. 

For each exon analyzed, the following control PCRs are set up: 

(1) "Negative" DNA control (100 ng placental DNA (SIGMA CHEMICAL CO., St. 
Louis, MO) 

(2) Three "no template" controls 

PCR for all exons is performed using the following thermocycling conditions: 



Temperature Time Number of Cycles 

95°C 5 min.(AMPLITAQ) 1 

or 10 min. (GOLD) 

95°C 30 sec. \ 

55°C 30 sec. } 30 cycles 

72°C 1 min / 

72°C 5 min. 1 

4°C hold 1 



The quality control agarose gel of PCR amplification is performed as above. 

Binding PCR Products to Nylon Membrane 

The PCR products are denatured no more than 30 minutes prior to binding the PCR 
products to the nylon membrane. To denature the PCR products, the remaining PCR reaction (45 
ml) and the appropriate positive control mutant gene amplification product are diluted to 200 ml 
final volume with PCR Diluent Solution (500 mM NaOH, 2.0 M NaCl, 25 mM EDTA) and 
mixed thoroughly. The mixture is heated to 95°C for 5 minutes, and immediately placed on ice 
and held on ice until loaded onto dot blotter, as described below. 

The PCR products are bound to 9 cm by 13 cm nylon ZETA PROBE BLOTTING 
MEMBRANE (BIO-RAD, Hercules, CA, catalog number 162-0153) using a BIO-RAD dot 
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blotter apparatus. Forceps and gloves are used at all times throughout the ASO analysis to 
manipulate the membrane, with care taken never to touch the surface of the membrane with bare 
hands or latex gloves. 

Pieces of 3MM filter paper [WHATMAN7, Clifton, NJ] and nylon membrane are pre-wet 
in 10X SSC prepared fresh from 20X SSC buffer stock. The vacuum apparatus is rinsed 
thoroughly with dH 2 0 prior to assembly with the membrane. 100 ml of each denatured PCR 
product is added to the wells of the blotting apparatus. Each row of the blotting apparatus 
contains a set of reactions for a single exon to be tested, including a placental DNA (negative) 
control, a synthetic oligonucleotide with the desired mutation or a PCR product from a known 
mutant sample (positive control), and three no template DNA controls. 

After applying PCR products, the nylon filter is placed DNA side up on a piece of 3MM 
filter paper saturated with denaturing solution (1.5 M NaCl, 0.5 M NaOH) for 5 minutes. The 
membrane is transferred to a piece of 3MM filter paper saturated with neutralizing solution (1 M 
Tris-HCl, pH 8, 1.5 M NaCl) for 5 minutes. The neutralized membrane is then transferred to a 
dry 3 MM filter DNA side up, and exposed to ultraviolet light (STRALINKER, STRATAGENE, 
La Jolla, CA) for exactly 45 seconds the fix the DNA to the membrane. This UV crosslinking 
should be performed within 30 min. of the denaturation/neutralization steps. The nylon 
membrane is then cut into strips such that each strip contains a single row of blots of one set of 
reactions for a single exon. 

Hybridizing Labeled Oligonucleotides to the Nylon Membrane 
Prehybridization 

The strip is prehybridized at 52°C incubation using the HYBAID7 (SAVANT 
INSTRUMENTS, INC., Holbrook, NY) hybridization oven. 2X SSC (15 to 20 ml) is preheated 
to 52°C in a water bath. For each nylon strip, a single piece of nylon mesh cut slightly larger 
than the nylon membrane strip (approximately 1" x 5") is pre-wet with 2X SSC. Each single 
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nylon membrane is removed from the prehybridization solution and placed on top of the nylon 
mesh. The membrane/mesh "sandwich" is then transferred onto a piece of Parafilm™. The 
membrane/mesh sandwich is rolled lengthwise and placed into an appropriate HYBAID7 bottle, 
such that the rotary action of the HYBAID7 apparatus caused the membrane to unroll. The 
bottle is capped and gently rolled to cause the membrane/mesh to unroll and to evenly distribute 
the 2X SSC, making sure that no air bubbles formed between the membrane and mesh or 
between the mesh and the side of the bottle. The 2X SSC is discarded and replaced with 5 ml 
TMAC Hybridization Solution, which contains 3 M TMAC (tetramethyl ammoniumchloride - 
SIGMA T-3411), 100 mM Na 3 P0 4 (pH 6.8), 1 mM EDTA, 5X Denhardt's (1% Ficoll, 1% 
polyvinylpyrrolidone, 1% BSA (fraction V)), 0.6% SDS, and 100 mg/ml Herring Sperm DNA. 
The filter strips are prehybridized at 52°C with medium rotation (approx. 8.5 setting on the 
HYBAID7 speed control) for at least one hour. Prehybridization can also be performed 
overnight. 

Labeling Oligonucleotides 

The DNA sequences of the numerous oligonucleotide probes are used to detect the 
BRCA1 mutation. For each mutation, a mutant and a normal oligonucleotide must be labeled. 
While only five pairs of oligonucleotide probes are listed below, corresponding oligonucleotides 
for each mutation may be prepared and used in a similar manner. 

mutation 185delAG . 

wild-type 5'-AAT CTT AGA GTG TCC CA-3\ SEQ ID NO:3 
mutant 5'-ATC TTA GTG TCC CAC CT-3\ SEQ ID NO:4 

mutation 1136insA . 

wild-type 5>-CAG AAA AAA AGG TAG AT-3\ SEQ ID NO:5 
mutant 5*-CAG AAA AAA AAG GTA GA-3\ SEQ ID NO:6 

mutation 5383insC. 
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wild-type 



mutant 



5'-AGA GAA TCC CAG GAC AG-3\ SEQ ID NO:7 
5'-AGA GAA TCC CCA GGA CA-3\ SEQ ID NO:8 



mutationC4446T. 



wild-type 



mutant 



5'-AGG ACC TGC GAA ATC CA-3\ SEQ ID NO:9 
5'-AGG ACC TGT GAA ATC CA-3\ SEQ ID NO:10 



Each labeling reaction contains 2 ml 5X Kinase buffer (or 1 ml of 10X Kinase buffer), 5 
ml gamma-ATP 32 P (not more than one week old), 1 |il T4 polynucleotide kinase, 3 jal 
oligonucleotide (20 mM stock), sterile H 2 0 to 10 (il final volume if necessary. The reactions are 
incubated at 37°C for 30 minutes, then at 65°C for 10 minutes to heat inactivate the kinase. The 
kinase reaction is diluted with an equal volume (10 jil) of sterile dH 2 0 (distilled water). 

The oligonucleotides are purified on STE MICRO SELECT-D, G-25 spin columns 
(catalog no. 5303-356769), according to the manufacturer's instructions. The 20 jil synthetic 
oligonucleotide eluate is diluted with 80 p,l dH 2 0 (final volume = 100 |ul). The amount of 
radioactivity in the oligonucleotide sample is determined by measuring the radioactive counts per 
minute (cpm). The total radioactivity must be at least 2 million cpm. For any samples 
containing less than 2 million cpm total, the labeling reaction is repeated* 

Hybridization with Mutant Oligonucleotides 

Approximately 2-5 million cpm of the labeled mutant oligonucleotide probe is diluted 
into 5 ml of TMAC hybridization solution, containing 40 jil of 20 mM stock of unlabeled normal 
oligonucleotide. The probe mix is preheated to 52°C in the hybridization oven. The pre- 
hybridization solution is removed from each bottle and replaced with the probe mix. The filter is 
hybridized for 1 hour at 52°C with moderate agitation. Following hybridization, the probe mix is 
decanted into a storage tube and stored at -20°C. The filter is rinsed by adding approximately 20 
ml of 2x SSC + 0.1% SDS at room temperature and rolling the capped bottle gently for 
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approximately 30 seconds and pouring off the rinse. The filter is then washed with 2x SSC + 
0.1% SDS at room temperature for 20 to 30 minutes, with shaking. 

The membrane is removed from the wash and placed on a dry piece of 3 MM 
WHATMAN filter paper then wrapped in one layer of plastic wrap, placed on the 
5 autoradiography film, and exposed for about five hours depending upon a survey meter 
indicating the level of radioactivity. The film is developed in an automatic film processor. 

i; ;B Control Hybridization with Normal Oligonucleotides 

C8 The purpose of this step is to ensure that the PCR products are transferred efficiently to 

the nylon membrane. 

Iff Following hybridization with the mutant oligonucleotide, as described in the Examples 

f above, each nylon membrane is washed in 2X SSC, 0.1% SDS for 20 minutes at 65°C to melt off 
Q the mutant oligonucleotide probes. The nylon strips are then prehybridized together in 40 ml of 
TMAC hybridization solution for at least 1 hour at 52°C in a shaking water bath. 2-5 million 
C counts of each of the normal labeled oligonucleotide probes plus 40 (il of 20 mM stock of 
15 unlabeled normal oligonucleotide are added directly to the container containing the nylon 
membranes and the prehybridization solution. The filter and probes are hybridized at 52°C with 
shaking for at least 1 hour. Hybridization can be performed overnight, if necessary. The 
hybridization solution is poured off, and the nylon membrane is rinsed in 2X SSC, 0.1% SDS for 
1 minute with gentle swirling by hand. Thu rinse is poured off and the membrane is washed in 
20 2X SSC, 0.1% SDS at room temperature for 20 minutes with shaking. 

The nylon membrane is removed placed on a dry piece of 3MM WHATMAN filter paper. 
The nylon membrane is then wrapped in one layer of plastic wrap and placed on 
autoradiography film, and exposure is for at least 1 hour. 

For each sample, adequate transfer to the membrane is indicated by a strong 
25 autoradiographic hybridization signal. For each sample, an absent or weak signal when 
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hybridized with its normal oligonucleotide, indicates an unsuccessful transfer of PCR product, 
and it is a false negative. The ASO analysis must be repeated for any sample that did not 
successfully transfer to the nylon membrane. 
Interpreting Results 

After hybridizing with mutant oligonucleotides, the results for each exon are interpreted 
as follows: 

Table 4A 



Result 



(+) (-) 



NT NT NT 



(+) (-) 



NT NT NT 



Interpretation 



All quality controls 
indicate assay is 
successful 



Assay not specific, 
mutant oligonucleotide 
hybridizing to normal 
DNA. 



Action 



Record results, 
dark circles are 
mutation 

positive, and all 
others are 
negative 



Rewash membrane 
30 minutes longer 
at appropriate 
temperature and 
re-expose . 



Mutant oligonucleotide 
probe is either washed 
off or did not label well 
enough, 

or PCR product is not 
transferred to membrane 
efficiently. 



Rehybridize with 
remaining labeled 
oligonucleotide . 
If still no 
signal, perform 
normal 

oligonucleotide 
hyb. as per the 
Examples to test 
transfer of PCR 
to membrane. 



195 



Mutations in the BRCA1 Gene 
Attorney Docket No: 05371 0032.999 



(+) (-) NT NT NT 



(+) (-) 



NT NT NT 



Positive and negative 
controls indicate assay- 
is successful, but PCR is 
contaminated. 



Perform standard 
clean up 
procedures for 
PCR 

contamination. 



After hybridization with normal oligonucleotides, interpret the results as follows: 

Table 4B 



Results indicate transfer Record results, 
of PCR products to 
membrane is successful. 

(+) (-) NT NT NT 

This sample will 
have to be 
transferred to 
another membrane 
and the assay- 
repeated. 



Results indicate transfer 
of patient sample #1 is 
inefficient. May get 
false negative from this 
(+) (-) #1 NT NT NT sample. 
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The sample #1 should be lighter than the controls. Patient samples containing a mutation 
are generally heterozygous and will hybridize to both the normal and mutant oligonucleotide 
probes. 



DATA ON SPECIFIC MUTATIONS 



5 The following specific mutations are examples of those which are presumed to be 

clinically significant for typing current cancer cells or a germ line mutation increasing the 
S susceptibility to a tumor. A few of these mutations were also found by others as stated in 
0 TABLE 1 above. 



U; TABLE 8 

1® List of Nonsense Mutations 

M T127A, T127g, G144T, G147T, C153T, C174T, A177T, T184A, T184g, G186T, T191A, 
g T200A, G204T, T208A, A213T, G216T, A231T, T236A, C251A, A252T, C260A, A267T, 
K C279T, A282T, A285T, C295A, C295g, C297T, T302A, T307A, T307g, T311A, A312T, 
S A327T, C339T, G342T, A351T, C360T, G369T, G372T, T379A, A381T, T392A, C399T, 
Ef T415A, G417T, T422A, T422G, T434A, T434G, A444T, A447T, G450T, G465T, A474T, 
G480T, C495T, C509A, C509G, A510T, A522T, A525T, C534T, G540T, G546T, T559A, 
C561T, G564T, C582T, G597T, A606T, A621T, C624T, C633T, C639T, A642T, C656A, 
C656G, G660T, T664A, G666T, G681T, A696T, T707A, T707G, C710A, G717T, C723T, 
G726T, T730A, T733A, T733g, C735T, C747T, G750T, G762T, T772A, A783T, A786T, 
20 T797A, G798T, G807T, G828T, C837T, T856A, G867T, A870T, G882T, G894T, A897T, 
T902A, T902G, C903T, C919A, C919g, T925A, G933T, T941A, C964A, C964g, T967A, 
T967g, C969T, G975T, T988A, T988g, T991A, T991g, A999T, A1005T, G1017T, A1020T, 
G1026T, T1034A, A1038T, A1044T, C1047T, T1057A, T1057g, C1068T, A1077T, G1081A, 
G1082A, G1086T, A1092T, G1095T, T1103A, G1128T, A1131T, A1134T, T1163A, G1164T, 
25 A1167T, A1170T, G1173T, G1177A, G1178A, A1182T, C1185T, A1188T, C1199A, C1201A, 
C1201g, G1203T, A1212T, G1221T, G1234A, G1235A, C1257T, A1260T, G1269T, G1273A, 
G1274A, A1281T, G1290T, T1297A, T1297g, C1312A, C1312g, G1323T, G1329T, C1333A, 
C1333g, A1341T, T1357A, G1371T, G1380T, T1385A, T1385G, C1396A, C1396g, G1398T, 
A1401T, T1411A, T1411g, G1431T, T1438A, T1438g, T1445A, A1446T, G1452T, A1455T, 
30 A1467T, C1471A, C1471g, G1476T, G1488T, A1494T, A1506T, T1514A, T1.514G, A1518T, 
A1521T, T1540A, T1540g, G1554T, G1569T, G1584T, C1590T, C1599T, G1602T, A1620T, 
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T1624A, T1624g, A1626T, A1632T, A1638T, C1648A, C1648g, G1662T, A1674T, A1677T, 
T1687A, C1695T, A1698T, G1707T, C1719T, G1722T, C1731T, G1737T, C1740T, C1749T, 
G1779T, A1785T, A1791T, C1806T, G1812T, A1815T, G1833T, C1837A, C1837g, G1842T, 
A1845T, G1848T, A1860T, A1866T, G1872T, G1902T, G1908T, T1912A, T1912g, C1927A, 
5 C1927g, A1929T, A1938T, A 194 IT, A1959T, G1989T, A2004T, T2027A, G2031T, T2035A, 
C2037T, T2051A, G2061T, G2064T, A2070T, A2073T, A2076T, A2079T, C2084A, C2084G, 
C2088T, A2109T, C2118T, G2127T, A2133T, G2136T, G2148T, A2154T, A2157T, A2166T, 
G2175T, C2178T, A2187T, A2190T, G2214T, A2220T, T2224A, T2224g, A2250T, T2255A, 
C2257A, C2257g, G2268T, A2274T, G2277T, A2301T, G2304T, G2307T, A2310T, G2313T, 
Wt G2316T, A2319T, G2325T, A2334T, G2352T, A2361T, T2374A, T2374g, G2379T, G2382T, 
S T2392A, C2394T, G2400T, A2403T, G2412T, C2428A, C2428g, T2450A, T2450G, C2457T, 
i G2460T, C2470A, T2473A, T2473g, G2478T, A2496T, A2502T, G2508T, A2517T, T2522A, 
§ C2529T, T2534A, G2544T, A2553T, G2556T, T2573A, A2577T, A2586T, G2598T, A2607T, 
ill T2612A, T2612G, T2617A, G2619T, G2625T, G2643T, G2655T, G2661T, G2664T, G2670T, 
f§ C2682T, T2687A, T2687G, T2689A, C2691T, A2703T, C2710A, C2710g, A2712T, C2718T, 
E C2722A, C2722g, C2737A, C2737g, G2745T, G2754T, G2757T, G2760T, T2765A, T2794A, 
y| T2794g, A2796T, A2799T, C2802T, A2811T, G2823T, T2828A, G2829T, C2832T, A2835T, 
j\ G2838T, G2841T, C2847T, G2850T, A2853T, G2859T, A2871T, C2880T, C2919T, A2922T, 
G A2928T, A2946T, T2951A, A2958T, G2961T, T2978A, C2983A, C2983g, C2988T, A2994T, 
f§ G3003T, G3009T, A3027T, G3033T, T3040A, T3040g, C3042T, T3053A, T3053G, A3078T, 
fU C3082A, C3082g, A3090T, A3096T, T3101A, A3102T, A3105T, G3117T, G3120T, G3129T, 
0 G3132T, C3139A, C3139g, C3145A, C3145g, G3150T, A3153T, G3156T, G3162T, G3168T, 
^ A3213T, G3216T, A3228T, G3231T, C3241A, C3241g, G3255T, G3276T, G3297T, G3315T, 
C3324T, G3330T, A3339T, A3345T, A3354T, T3358A, A3372T, T3376A, T3376g, T3385A, 
25 C3387T, G3393T, T3401A, T3401G, A3402T, C3405T, G3417T, T3428A, A3429T, G3438T, 
A3444T, A3447T, C3450T, G3453T, T3458A, T3458G, G3459T, G3462T, C3471T, T3500A, 
T3500G, C3508A, C3508g, T3517A, T3517g, G3519T, C3522T, G3531T, C3549T, T3557A, 
G3561T, T3580A, T3580g, G3591T, A3597T, G3600T, G3618T, A3630T, G3633T, A3654T, 
C3663T, A3666T, G3669T, G3672T, T3712A, C3717T, C3725A, C3725G, C3726T, A3729T, 
30 A3738T, A3741T, T3745A, T3745g, G3747T, C3754A, C3754g, G3756T, G3759T, T3766A, 
T3766g, G3774T, G3780T, G3783T, C3794A, C3798T, T3805A, T3808A, T3808g, A3816T, 
C3837T, G3867T, T3872A, A3879T, G3888T, G3891T, T3898A, T3898g, T3901A, T3901g, 
C3904A, C3904g, T3907A, A3909T, T3919A, T3919g, C3929A, C3936T, T3946A, A3951T, 
C3960T, G3963T, G3978T, G3981T, A3987T, T3992A, T4003A, C4012A, C4012g, C4014T, 
35 C4019A, G4023T, T4027A, G4029T, T4036A, C4056T, T4069A, A4083T, C4086T, C4098T, 
G4104T, C4110T, G4113T, A4131T, G4134T, T4138A, C4144A, C4144g, G4152T, G4155T, 
A4158T, G4161T, T4171A, G4173T, G4176T, C4185T, G4188T, G4191T, C4194T, C4207A, 
C4207g, T4213A, T4213g, G4218T, T4235A, G4236T, G4242T, G4257T, C4265A, C4267A, 
C4267g, C4281T, T4294A, T4294g, C4302T, C4305T, C4320T, A4335T, C4341T, C4344T, 
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G4347T, G4356T, G4362T, T4372A, T4372g, G4374T, C4377T, C4389T, C4406A, C4406G, 
G4437T, C4446T, G4455T, C4458T, C4468A, C4468g, G4470T, A4473T, T4483A, T4483g, 
C4489A, C4489g, C4491T, A4494T, G4503T, C4508A, C4508G, C4518T, G4527T, A4545T, 
G4551T, A4578T, A4584T, G4587T, G4593T, G4599T, C4606A, C4606g, A4617T, C4622A, 
C4627A, C4627g, T4630A, T4630g, G4642A, G4643A, C4646A, C4646G, C4658A, C4671T, 
A4677T, C4685A, C4685G, C4692T, G4695T, G4698T, A4707T, G4722T, G4725T, C4728T, 
C4731T, G4737T, G4740T, T4759A, G4764T, C4775A, C4775G, T4777A, C4785T, G4794T, 
G4797T, C4808A, C4808G, G4812T, G4818T, G4845T, G4860T, A4866T, G4875T, C4879A, 
C4879g, C4906A, C4906g, T4918A, A4920T, C4929T, T4933A, A4935T, G4944T, C4953T, 
T4994A, T4994G, G5004T, G5007T, G5022T, A5025T, G5031T, T5035A, C5044A, C5044g, 
G5049T, A5061T, A5064T, G5097T, G5100T, C5117A, C5117G, A5U8T, A5127T, A5130T, 
T5146A, T5146g, G5163T, G5166T, A5187T, G5199T, T5210A, G5211T, A5223T, T5228A, 
T5228G, G5235T, G5244T, G5247T, A5250T, G5254A, G5255A, T5267A, T5267G, G5272A, 
G5273A, C5280T, A5289T, G5292T, A5295T, A5298T, G5310T, G5322T, A5328T, G5331T, 
G5346T, A5349T, C5358T, A5367T, C5370T, A5376T, G5379T, C5385T, A5391T, A5394T, 
G5412T, T5420A, C5423A, T5426A, T5426G, C5454T, G5460T, G5464A, G5465A, C5472T, 
T5480A, A5496T, G5499T, C5506A, C5506g, C5509A, C5509g, C5550T, G5563A, G5564A, 
G5568T, C5595T, T5603A, G5604T, C5622T, G5625T, G5629A, G5630A, T5635A, C5654A, 
C5654G, C5655T, C5660A, C5661T, G5664T, C5678A, C5678G, C5688T, C5708A, C5708G, 
G5710A. 

TABLE 9 
List of One Base Deletions 

124delA, 125delT, 126delT, 127delT, 128delA, 129delT, 130delC, 131delT, 132delG, 133delC, 
134delT, 135delC, 136delT, 137delT, 138delC, 139delG, 140delC, 141delG, 142delT, 143delT, 
144delG, 145delA, 146delA, 147delG, 148delA, 149delA, 150delG, 151delT, 152delA, 153delC, 
154delA, 155delA, 156delA, 157delA, 158delT, 159delG, 160delT, 161delC, 162delA, 163delT, 
164delT, 165delA, 166delA, 167delT, 168d«lG, 169delC, 170delT, 171delA, 172delT, 173delG, 
174delC, 175delA, 176delG, 177delA, 178delA, 179delA, 180delA, 181delT, 182delC, 183delT, 
184delT, 185delA, 186delG, 187delA, 188delG, 189delT, 190delG, 191delT, 192delC, 193delC, 
194delC, 195delA, 196delT, 197delC, 198delT, 199delG, 200delT, 201delC, 202delT, 203delG, 
204delG, 205delA, 206delG, 207delT, 208delT, 209delG, 210delA, 21 IdelT, 212delC, 213delA, 
214delA, 215delG, 216delG, 217delA, 218delA, 219delC, 220delC, 221delT, 222delG, 223delT, 
224delC, 225delT, 226delC, 227delC, 228delA, 229delC, 230delA, 231delA, 232delA, 233delG, 
234delT, 235delG, 236delT, 237deiG, 238delA, 239delC, 240delC, 241delA, 242delC, 243delA, 
244delT, 245delA, 246delT, 247delT, 248delT, 249delT, 250delG, 251delC, 252delA, 253delA, 
254delA, 255delT, 256delT, 257delT, 258delT, 259delG, 260delC, 261delA, 262delT, 263delG, 
264delC, 265delT, 266delG, 267delA, 268delA, 269delA, 270delC, 271delT, 272delT, 273delC, 
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274delT, 275delC, 276delA, 277delA, 278delC, 279delC, 280delA, 281delG, 282delA, 283delA, 
284delG, 285deiA, 286delA, 287deIA, 288delG, 289delG, 290delG, 291delC, 292delC, 293delT, 
294delT, 295delC, 296delA, 297delC, 298delA, 299delG, 300delT, 301delG, 302delT, 303delC, 
304delC, 305deiT, 306delT, 307delT, 308delA, 309delT, 310delG, 311delT, 312delA, 313delA, 
314delG, 315delA, 316delA, 317delT, 318delG, 319delA, 320delT, 321delA, 322delT, 323delA, 
324delA, 325delC, 326delC, 327delA, 328delA, 329delA, 330delA, 331delG, 332delG, 
333delA, 334delG, 335delC, 336delC, 337delT, 338delA, 339delC, 340delA, 341delA, 342delG, 
343delA, 344delA, 345delA, 346delG, 347delT, 348delA, 349delC, 350delG, 351delA, 352delG, 
353delA, 354delT, 355delT, 356delT, 357delA, 358delG, 359delT, 360delC, 361delA, 362delA, 
363delC, 364delT, 365delT, 366delG, 367delT, 368delT, 369delG, 370delA, 371delA, 372delG, 
373delA, 374delG, 375delC, 376delT, 377delA, 378delT, 379delT, 380delG, 381delA, 382delA, 
383delA, 384delA, 385delT, 386delC, 387delA, 388delT, 389delT, 390delT, 391delG, 392delT, 
393delG, 394delC, 395delT, 396delT, 397delT, 398delT, 399delC, 400delA, 401delG, 402delC, 
403delT, 404delT, 405delG, 406delA, 407delC, 408delA, 409delC, 410delA, 41 ldelG, 412delG, 
4l3delT, 414delT, 415delT, 416delG, 417delG, 418delA, 419delG, 420delT, 421delA, 422delT, 
423delG, 424delC, 425delA, 426delA, 427delA, 428delC, 429delA, 430delG, 431delC, 432delT, 
433delA, 434delT, 435delA, 436delA, 437delT, 438delT, 439delT, 440delT, 441delG, 442delC, 
443delA, 444delA, 445delA, 446delA, 447delA, 448delA, 449delG, 450delG, 451delA, 
452delA, 453delA, 454delA, 455delT, 456delA, 457delA, 458delC, 459delT, 460delC, 461delT, 
462delC, 463delC, 464delT, 465delG, 466delA, 467delA, 468delC, 469delA, 470delT, 471delC, 
472delT, 473delA, 474delA, 475delA, 476delA, 477delG, 478delA, 479delT, 480delG, 481delA, 
482delA, 483delG, 484delT, 485delT, 486delT, 487delC, 488delT, 489delA, 490delT, 491delC, 
492delA, 493delT, 494delC, 495delC, 496delA, 497delA, 498delA, 499delG, 500delT, 501delA, 
502delT, 503delG, 504delG, 505delG, 506delC, 507delT, 508delA, 509delC, 510delA, 511delG, 
512delA, 513delA, 514delA, 515delC, 516delC, 517delG, 518delT, 519delG, 520delC, 521delC, 
522delA, 523delA, 524delA, 525delA, 526delG, 527delA, 528delC, 529delT, 530delT, 531delC, 
532delT, 533delA, 534delC, 535delA, 536delG, 537delA, 538delG, 539delT, 540delG, 541delA, 
542delA, 543delC, 544delC, 545delC, 546delG, 547delA, 548delA, 549delA, 550delA, 551delT, 
552delC, 553delC, 554delT, 555delT, 556ddC, 557delC, 558delT, 559delT, 560delG, 561delC, 
562delA, 563delG, 564delG, 565delA, 566delA, 567delA, 568delC, 569delC, 570delA, 
571delG, 572delT, 573delC, 574delT, 575delC, 576delA, 577delG, 578delT, 579delG, 580delT, 
581delC, 582delC, 583delA, 584delA, 585delC, 586delT, 587delC, 588delT, 589delC, 590delT, 
591delA, 592delA, 593delC, 594delC, 595delT, 596delT, 597delG, 598delG, 599delA, 600delA, 
601delC, 602delT, 603delG, 604delT, 605delG, 606delA, 607delG, 608delA, 609delA, 610delC, 
61 IdelT, 612delC, 613delT, 614delG, 615delA, 616delG, 617delG, 618delA, 619delC, 620delA, 
621delA, 622delA, 623delG, 624delC, 625delA, 626delG, 627delC, 628delG, 629delG, 
630delA, 631delT, 632delA, 633delC, 634delA, 635delA, 636delC, 637delC, 638delT, 639delC, 
640delA, 641delA, 642delA, 643delA, 644delG, 645delA, 646delC, 647delG, 648delT, 649delC, 
650delT, 651delG, 652delT, 653delC, 654delT, 655delA, 656delC, 657delA, 658delT, 659delT, 
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660delG, 661delA, 662delA, 663delT, 664delT, 665delG, 666delG, 667delG, 668delA, 669delT, 
670delC, 671delT, 672delG, 673delA, 674delT, 675delT, 676delC, 677delT, 678delT, 679delC, 
680delT, 681delG, 682delA, 683delA, 684delG, 685delA, 686delT, 687delA, 688delC, 689delC, 
690delG, 691delT, 692delT, 693delA, 694delA, 695delT, 696delA, 697delA, 698delG, 699delG, 
700delC, 701delA, 702delA, 703delC, 704delT, 705delT, 706delA, 707delT, 708delT, 709delG, 
710delC, 71 IdelA, 712delG, 713delT, 714delG, 715delT, 716delG, 717delG, 718delG, 719delA, 
720delG, 721delA, 722delT, 723delC, 724delA, 725delA, 726delG, 727delA, 728delA, 729delT, 
730delT, 731delG, 732delT, 733delT, 734delA, 735delC, 736delA, 737delA, 738delA, 739delT, 
740delC, 741delA, 742delC, 743delC, 744delC, 745delC, 746delT, 747delC, 748delA, 749delA, 
750delG, 751delG, 752delA, 753delA, 754delC, 755delC, 756delA, 757delG, 758delG, 
759delG, 760delA, 761delT, 762delG, 763delA, 764delA, 765delA, 766delT, 767delC, 768delA, 
769delG, 770delT, 771delT, 772delT, 773delG, 774delG, 775delA, 776delT, 777delT, 778delC, 
779delT, 780delG, 781delC, 782delA, 783delA, 784delA, 785delA, 786delA, 787delA, 788delG, 
789delG, 790delC, 791delT, 792delG, 793delC, 794delT, 795delT, 796delG, 797delT, 798delG, 
799delA, 800delA, 801delT, 802delT, 803delT, 804delT, 805delC, 806delT, 807delG, 808delA, 
809delG, 810delA, 811delC, 812delG, 813delG, 814delA, 815delT, 816delG, 817delT, 818delA, 
819delA, 820delC, 821delA, 822delA, 823delA, 824delT, 825delA, 826delC, 827delT, 828delG, 
829delA, 830delA, 831delC, 832delA, 833delT, 834delC, 835delA, 836delT, 837delC, 838delA, 
839delA, 840delC, 841delC, 842delC, 843delA, 844delG, 845delT, 846delA, 847delA, 848delT, 
849delA, 850delA, 851delT, 852delG, 853delA, 854delT, 855delT, 856delT, 857delG, 858delA, 
859delA, 860delC, 861delA, 862delC, 863delC, 864delA, 865delC, 866delT, 867delG, 868delA, 
869delG, 870delA, 871delA, 872delG, 873delC, 874delG, 875delT, 876delG, 877delC, 878delA, 
879delG, 880delC, 881delT, 882delG, 883delA, 884delG, 885delA, 886delG, 887delG, 888delC, 
889delA, 890delT, 891delC 5 892delC, 893delA, 894delG, 895delA, 896delA, 897delA, 898delA, 
899delG, 900delT, 901delA, 902delT, 903delC, 904delA, 905delG, 906delG, 907delG, 908delT, 
909delA, 910delG, 911delT, 912delT, 913delC, 914delT, 915delG, 916delT, 917delT, 918deiT, 
919delC, 920delA, 921delA, 922delA, 923delC, 924delT, 925delT, 926delG, 927delC, 928delA, 
929delT, 930delG, 931delT, 932delG, 933delG, 934delA, 935delG, 936delC, 937delC, 938delA, 
939delT, 940delG, 941delT, 942delG, 943ddG, 944delC, 945delA, 946delC, 947delA, 948delA, 
949delA, 950delT, 951delA, 952delC, 953delT, 954delC, 955delA, 956delT, 957delG, 958delC, 
959delC, 960delA, 961delG, 962delC, 963delT, 964delC, 965delA, 966delT, 967delT, 968delA, 
969delC, 970delA, 971delG, 972delC, 973delA, 974delT, 975delG, 976delA, 977delG, 978delA, 
979delA, 980delC, 981delA, 982delG, 983delC, 984delA, 985delG, 986delT, 987delT, 988delT, 
989delA, 990delT, 991delT, 992delA, 993delC, 994delT, 995delC, 996delA, 997delC, 998delT, 
999delA, lOOOdelA, lOOldelA, 1002delG, 1003delA, 1004delC, 1005delA, 1006delG, 
1007delA, 1008delA, 1009delT, lOlOdelG, lOlldelA, 1012delA, 1013delT, 1014delG, 
1015delT, 1016deIA, 1017delG, 1018delA, 1019delA, 1020delA, 1021delA, 1022delG, 
1023delG, 1024delC, 1025delT, 1026delG, 1027delA, 1028delA, 1029delT, 1030delT, 
1031delC, 1032delT, 1033delG, 1034delT, 1035delA, 1036delA, 1037delT, 1038delA, 
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1039delA, 


1040delA, 


1041 del A, 


1042delG, 


1043delC, 


1044delA, 


1045delA, 


1046delA, 




1047delC, 


1048delA, 


1049delG, 


1050delC, 


1051delC, 


1052delT, 


1053delG, 


1054delG, 




1055delC, 


1056delT, 


1057delT, 


1058delA, 


1059delG, 


1060delC, 


1061delA, 


1062deIA, 




1063delG, 


1064delG, 


1065delA, 


1066delG, 


1067delC, 


1068delC, 


1069delA, 


1070delA, 


5 


1071delC, 


1072delA, 


1073delT, 


1074delA, 


1075delA, 


1076delC, 


1077deiA, 


1078delG, 




1079delA, 


1080delT, 


1081delG, 


1082delG, 


1083delG, 


1084delC, 


1085delT, 


1086delG, 




1087delG, 


1088delA, 


l089delA, 


1090delG, 


1091delT, 


1092delA, 


1093delA, 


1094delG, 




1095delG, 


1096delA, 


1097delA, 


1098delA, 


1099delC, 


HOOdelA, 


HOldelT, 


1102delG, 




1103delT, 


1104delA, 


1105delA, 


1106delT, 


1107delG, 


1108delA, 


1109delT, 


lllOdel A, 


10 


lllldelG, 


1112delG, 


1113delC, 


1114delG, 


1115delG, 


1116delA, 


1117delC, 


1118delT, 




1119delC, 


1120delC, 


1 121delC, 


1122delA, 


1123delG, 


1124delC, 


1 125delA, 


1126delC, 




1127delA, 


1128delG, 


1129delA, 


1130delA, 


1131delA, 


1132delA, 


1133delA, 


1134delA, 




1135delA, 


1136delG, 


1137delG, 


1138delT, 


1139delA, 


1140delG, 


1141delA, 


1142delT, 


m 


1143delC, 


1144delT, 


1145delG, 


1146delA, 


1147delA, 


1148delT, 


1149delG, 


1150delC, 


m 


1151delT, 


1152delG, 


1153delA, 


1154delT, 


1155delC, 


1156delC, 


1157delC, 


1158delC, 




1159delT, 


1160delG, 


1161delT, 


1162delG, 


1163delT, 


1164delG, 


1165delA, 


1166delG, 


m 


1167delA, 


1168delG, 


1169delA, 


1170delA, 


1171delA, 


1172delA, 


1173delG, 


1174delA, 




1175delA, 


1176delT, 


1 177delG, 


1178delG, 


1179delA, 


1180delA, 


1181delT, 


1182delA, 




1183delA, 


1184delG, 


1185delC, 


1186delA, 


1187deiG, 


1188delA, 


1189delA, 


1190delA, 




H91delC, 


1192delT, 


1193delG, 


1194delC, 


1195delC, 


1196delA, 


1197delT, 


1198delG, 


= 1 


1199delC, 


1200delT, 


1201delC, 


1202delA, 


1203delG, 


1204delA, 


1205delG, 


1206delA, 


Hi 


1207delA, 


1208delT, 


1209delC, 


1210delC, 


1211delT, 


1212delA, 


1213delG, 


1214delA, 




1215delG, 


1216delA, 


1217delT, 


1218delA, 


1219delC, 


l220delT, 


1221delG, 


1222delA, 




1223delA, 


1224delG, 


1225delA, 


1226delT, 


1227delG, 


1228delT, 


1229delT, 


1230delC, 


25 


1231delC, 


1232delT, 


1233delT, 


1234delG, 


1235delG, 


1236delA, 


1237delT, 


1238delA, 




1239delA, 


1240delC, 


1241delA, 


1242delC, 


1243delT, 


1244delA, 


1245delA, 


1246delA, 




1247delT, 


1248delA, 


1249delG, 


1250delC, 


1251 del A, 


1252delG, 


1253delC, 


1254delA, 




1255delT, 


1256delT, 


1257delC, 


1258delA, 


1259delG, 


1260delA, 


1261delA, 


1262delA, 




1263delG, 


1264delT, 


1265delT, 


1266deiA, 


1267delA, 


1268delT, 


1269delG, 


1270delA, 


30 


1271delG, 


1272delT, 


1273delG, 


1274delG, 


1275delT, 


1276delT, 


1277delT, 


1278delT, 




1279delC, 


1280delC, 


1281delA, 


1282delG, 


1283delA, 


1284delA, 


1285delG, 


1286delT, 




1287delG, 


1288delA, 


1289delT, 


1290delG, 


1291delA, 


1292delA, 


1293delC, 


1294delT, 




1295delG, 


1296delT, 


1297delT, 


1298delA, 


1299delG, 


1300delG, 


HOldelT, 


1302delT, 




1303delC, 


1304delT, 


1305delG, 


1306delA, 


1307delT, 


1308delG, 


1309delA, 


1310delC, 


35 


1311delT, 


1312delC, 


1313delA, 


1314delC, 


1315delA, 


1316delT, 


1317delG, 


1318delA, 




1319delT, 


1320delG, 


1321delG, 


1322delG, 


1323delG, 


1324delA, 


1325delG, 


1326delT, 




1327delC, 


1328delT, 


1329delG, 


1330delA, 


1331delA, 


1332delT, 


1333delC, 


1334delA, 




1335delA, 


1336delA, 


1337delT, 


1338delG, 


1339delC, 


1340delC, 


1341delA, 


1342delA, 




1343delA, 


1344delG, 


1345delT, 


1346delA, 


1347delG, 


1348delC, 


1349delT, 


1350delG, 
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1351delA, 1352delT, 1353delG, 1354delT, 1355delA, 1356delT, 1357delT, 1358delG, 

1359delG, 1360delA, 1361delC, 1362delG, 1363delT, 1364delT, 1365delC, 1366delT, 

1367deIA, 1368delA, 1369delA, 1370delT, 1371delG, 1372delA, 1373delG, 1374delG, 

1375delT, 1376delA, 1377delG, 1378delA, 1379delT, 1380delG, 1381delA, 1382delA, 

5 1383delT, 1384delA, 1385delT, 1386delT, 1387delC, 1388delT, 1389delG, 1390delG, 

1391delT, 1392delT, 1393delC, 1394delT, 1395delT, 1396delC, 1397delA, 1398delG, 

1399delA, HOOdelG, 1401delA, 1402delA, 1403delA, 1404delA, 1405delT, 1406delA, 

1407delG, 1408delA; 1409delC, 1410delT, HlldelT, 1412delA, 1413delC, 1414delT, 

1415delG, 1416delG, 1417delC, 1418delC, 1419delA, 1420delG, 1421delT, 1422delG, 

LQ 1423delA, 1424delT, 1425delC, 1426delC, 1427delT, 1428delC, 1429delA, 1430delT, 

fS 1431delG, 1432delA, 1433delG, 1434delG, 1435delC, 1436delT, 1437delT, 1438delT, 

1 1439delA, 1440delA, 1441delT, 1442delA, 1443delT, 1444delG, 1445delT, 1446delA, 

§ 1447delA, 1448delA, 1449delA, 1450delG, 1451delT, 1452delG, 1453delA, 1454delA, 

OJ 1455delA, 1456delG, 1457delA, 1458delG, 1459delT, 1460delT, 1461delC, 1462delA, 

ff 1463delC, 1464delT, 1465delC, 1466delC, 1467delA, 1468delA, 1469delA, 1470delT, 

Jtj 1471delC, 1472delA, 1473delG, 1474delT, 1475delA, 1476delG, 1477delA, 1478delG, 

1479delA, 1480delG, 1481delT, 1482delA, 1483delA, 1484delT, 1485delA, 1486delT, 

L 1487delT, 1488delG, 1489delA, 1490delA, 1491delG, 1492delA, 1493delC, 1494delA, 

m 1495delA, 1496delA, 1497delA, 1498delT, 1499delA, 1500delT, 1501delT, 1502delT, 

j§ 1503delG, 1504delG, 1505delG, 1506delA, 1507delA, 1508delA, 1509delA, 1510delC, 

Rj 1511delC, 1512delT, 1513delA, 1514delT, 1515delC, 1516delG, 1517delG, 1518delA, 

O 1519delA, 1520delG, 1521delA, 1522delA, 1523delG, 1524delG, 1525delC, 1526delA, 

& 1527delA, 1528delG, 1529delC, 1530delC, 1531delT, 1532delC, 1533delC, 1534delC, 

1535delC, 1536delA, 1537delA, 1538delC, 1539delT, 1540delT, 1541delA, 1542delA, 

25 1543delG, 1544delC, 1545delC, 1546delA, 1547delT, 1548delG, 1549delT, 1550delA, 

1551delA, 1552delC, 1553delT, 1554delG, 1555delA, 1556delA, 1557delA, 1558delA, 

1559delT, 1560delC, 1561delT, 1562delA, 1563delA, 1564delT, 1565delT, 1566delA, 

1567delT, 1568delA, 1569delG, 1570delG, 1571delA, 1572delG, 1573delC, 1574delA, 
1575delT, 1576delT, 1577delT, 1578delG, l«579delT, 1580delT, 1581delA, 1582delC, 1583delT, 

30 1584delG, 1585delA, 1586delG, 1587delC, 1588delC, 1589delA, 1590delC, 1591delA, 

1592delG, 1593delA, 1594delT, 1595delA, 1596delA, 1597delT, 1598delA, 1599delC, 

1600delA, 1601delA, 1602delG, 1603delA, 1604delG, 1605delC, 1606delG, 1607delT, 

1608delC, 1609delC, 1610delC, 1611delC, 1612delT, 1613delC, 1614delA, 1615delC, 

1616delA, 1617delA, 1618delA, 1619delT, 1620delA, 1621delA, 1622delA, 1623delT, 

35 1624delT, 1625delA, 1626delA, 1627delA, 1628delG, 1629delC, 1630delG, 1631delT, 

1632delA, 1633delA, 1634delA, 1635delA, 1636delG, 1637delG, 1638delA, 1639delG, 

1640delA, 1641delC, 1642delC, 1643delT, 1644delA, 1645delC, 1646delA, 1647delT, 

1648delC, 1649delA, 1650delG, 1651delG, 1652delC, 1653delC, 1654d.elT, 1655delT, 

1656delC, 1657delA, 1658delT, 1659delC, 1660delC, 1661delT, 1662delG, 1663delA, 
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loo4deiU, 


1 &&zAc*\n 
loojdeiU, 




lo/Zdei l , 


io/ideic, 




looUaeiLr, 


1 CO 1 

looldelL, 




loooaeKj, 


iooydelG, 


c 

J 


l oyoaei A, 


lov /delA, 




1 /U4aelC, 


1 /UjdelC, 




1712delG, 


1713aelA, 




1 72udel A, 


i721delO, 




1 /28delA, 


1 77 A ,4 -J A 

172ydeIA, 


1 A 


1736aelG, 


17j7delG, 




\~t A A A 

1 744delA, 


17/1 f J„1T 

1 745deIT, 




1752delG, 


l/5jdelT, 




1 760del T, 


woldelA, 




1 768delA, 


1 7ZTA J A tT 

17o9delT, 


i m 


1 776delC, 


1 177 1 _ 1 a 

1777delA, 




1784delT, 


1785delA, 


1 irl 


1792deIA, 


1793delA, 




1 800aelT, 


1801delC, 




1808delG, 


1809delA, 




1 8 1 odel A, 


1 O 1 7J 1 A 

1817delA, 




1 824delA, 


1825delA, 


|™| 


1 OlOJ^l A 

1 832del A, 


183jdelG, 




i o4udei l , 


1 OA 1 




1 oa o j^ir' 

1 54odeivj, 


1 QAC\A~1 A 

1 849delA, 




lojodell, 


lo57aelI, 




loo4delC, 


1 ooodeiG, 




I o /2delG, 


1 o / JdelA, 




looUdelA, 


1 001 J _ 1 A 

looldelA, 




looodelu, 


1 OOOJ^lT 

loo9aeil, 


A 


1 89odelA, 


1 897del A, 




i vu4deiA, 






1912delT, 


1913deIA, 




1920delC, 


1921delA, 




1928delA, 


1929delA, 


35 


1936delC, 


1937delT, 




1944delA, 


1945delA, 




1952delG, 


1953delA, 




1960delA, 


1961delG, 




1968delA, 


1969delC, 



1666delA, 1667delT, 1668delT, 

1674delA, 1675delA, 1676delG, 

1682delA, 1683delG, 1684delA, 

1690delC, 1691delA, 1692delG, 

1698delA, 1699delA, 1700delG, 

1706delT, 1707delG, 1708delA, 

1714delT, 1715delA, 1716delA, 

1722delG, 1723delG, 1724delA, 

1730delC, 1731delC, 1732delA, 

1738delA, 1739delG, 1740delC, 

1746delG, 1747delG, 1748delT, 

1754delG, 1755delA, 1756delT, 

1762delT, 1763delT, 1764delA, 

1770delA, 1771delG, 1772delT, 

1778delT, 1779delG, 1780delA, 

1786delA, 1787delA, 1788delA, 

1794delG, 1795delG, 1796delT, 

1802delT, 1803delA, 1804delT, 

1810delA, 1811delT, 1812delG, 

1818delA, 1819delA, 1820delT, 

1826delC, 1827delC, 1828delC, 

1834delA, 1835delA, 1836delT, 

1842delG, 1843delA, 1844delA, 

1850delA, 1851delT, 1852delC, 

1858delT, 1859delC, 1860delA, 

1866delA, 1867delA, 1868delA, 

1874delA, 1875delC, 1876delC, 

1882delG, 1883delC, 1884delA, 

1890delA, 1891de4T, 1892delA, 

1898delT, 1899delA, 1900delT, 

1906delT, 1907delC, 1908delG, 

1914delA, 1915delA, 1916delT, 

1922delC, 1923delA, 1924delA, 

1930delA, 1931delA, 1932delG, 

1938delA, 1939delA, 1940delA, 

1946delT, 1947delA, 1948delG, 

1954delG, 1955delG, 1956delA, 

1962delT, 1963delC, 1964delT, 

1970delC, 1971delA, 1972delG, 
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1669delT, 1670delT, 1671delA, 

1677delA, 1678delA, 1679delA, 

1685deiT, 1686delT, 1687delT, 

1693delT, 1694delT, 1695delC, 

1701delA, 1702delC, 1703delT, 

1709delA, 1710delA, 1711delT, 

1717delA, 1718delT, 1719delC, 

1725delA, 1726delC, 1727delT, 

1733delA, 1734delA, 1735delC, 

1741 del A, 1742delG, 1743delA, 

1749delC, 1750delA, 1751delA, 

1757delG, 1758delA, 1759delA, 

1765delC, 1766delT, 1767delA, 

1773delG, 1774delG, 1775delT, 

1781delG, 1782delA, 1783delA, 

1789delC, 1790delA, 1791delA, 

1797delG, 1798delA, 1799delT, 

1805delT, 1806delC, 1807delA, 

1813delA, 1814delG, 1815delA, 

1821delC, 1822delC, 1823delT, 

1829delA, 1830delA, 1831delT, 

1837delC, 1838delA, 1839delC, 

1845delA, 1846delA, 1847delA, 

1853delT, 1854delG, 1855delC, 

1861delA, 1862delA, 1863delA, 

1869delG, 1870delC, 1871delT, 

1877delT, 1878delA, 1879delT, 

1885delG, 1886delC, 1887delA, 

1893delA, 1894delG, 1895delC, 

1901delG, 1902delG, 1903delA, 

1909delA, 1910delA, 191 IdelT, 

1917delA, 1918delT, 1919delC, 

1925delT, 1926delT, 1927delC, 

1933delC, 1934delA, 1935delC, 

1941delA, 1942delA, 1943delG, 

1949delG, 1950delC, 1951delT, 

1957delG, 1958delG, 1959delA, 

1965delT, 1966delC, 1967delT, 

1973delG, 1974delC, 1975delA, 
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1976delT, 1977delA, 1978delT, 1979delT, 1980delC, 1981delA, 1982delT, 1983delG, 

1984delC, 1985delG, 1986delC, 1987delT, 1988delT, 1989delG, 1990delA, 1991delA, 

1992delC, 1993delT, 1994delA, 1995delG, 1996delT, 1997delA, 1998delG, 1999delT, 

2000delC, 2001delA, 2002delG, 2O03delT, 2004delA, 2005delG, 2006delA, 2007delA, 

5 2008delA, 2009delT, 2010delC, 2011delT, 2012delA, 2013delA, 2014delG, 2015delC, 

2016delC, 2017delC, 2018delA, 2019delC, 2020delC, 2021delT, 2022delA, 2023delA, 

2024delT, 2025delT, 2026delG, 2027delT, 2028delA, 2029delC, 2030delT, 2031delG, 

2032delA, 2033delA, 2034delT, 2035delT, 2036deIG, 2037delC, 2038delA, 2039delA, 

2040delA, 2041delT, 2042delT, 2043delG, 2044delA, 2045delT, 2046delA, 2047delG, 

W 2048delT, 2049delT, 2050delG, 2051delT, 2052delT, 2053delC, 2054delT, 2055delA, 

1 2056delG, 2057delC, 2058delA, 2059delG, 2060delT, 2061delG, 2062delA, 2063delA, 

i 2064delG, 2065delA, 2066delG, 2067delA, 2068delT, 2069delA, 2070delA, 2071delA, 

2072delG, 2073delA, 2074delA, 2075delA, 2076delA, 2077delA, 2078delA, 2079delA, 

§ 2080delA, 2081delG, 2082delT, 2083delA, 2084delC, 2085delA, 2086delA, 2087delC, 

R 2088delC, 2089delA, 2090delA, 2091 delA, 2092delT, 2093delG, 2094delC, 2095delC, 

E 2096delA, 2097delG, 2098delT, 2099delC, 2100delA, 2101delG, 2l02delG, 2103deiC, 

r 2104delA, 2105delC, 2106delA, 2107delG, 2108delC, 2109delA, 2110delG, 2111delA, 

H 2112delA, 2113delA, 2114delC, 2115delC, 2116delT, 2117delA, 2118delC, 2119delA, 

0 2120delA, 2121delC, 2122delT, 2123delC, 2124delA, 2125delT, 2126delG, 2127delG, 

Si 2128delA, 2129delA, 2130delG, 2131delG, 2132delT, 2133delA, 2134delA, 2135delA, 

W 2136delG, 2137delA, 2138delA, 2139delC, 2140delC, 2141delT, 2142delG, 2143delC, 

P 2144delA, 2145delA, 2146delC, 2147delT, 2148delG, 2149delG, 2150delA, 2151delG, 

H 2152delC, 2153delC, 2154delA, 2155delA, 2156delG, 2157delA, 2158delA, 2159delG, 

2160delA, 2161delG, 2162delT, 2163delA, 2164delA, 2165delC, 2166delA, 2167delA, 

25 2168delG, 2169delC, 2170delC, 2171delA, 2172delA, 2173delA, 2174delT, 2175delG, 

2176delA, 2177delA, 2178delC, 2179delA, 2180delG, 2181delA, 2182delC, 2183delA, 

2184delA, 2185delG, 2186delT, 2187delA, 2188delA, 2189delA, 2190delA, 2191delG, 

2192delA, 2193delC, 2194delA, 2195delT, 2196delG, 2197delA, 2198delC, 2199delA, 

2200delG, 2201delT, 2202delG, 2203delA, 2204delT, 2205delA, 2206delC, 2207delT, 

30 2208delT, 2209delT, 2210delC, 2211delC, 2212delC, 2213delA, 2214delG, 2215delA, 

2216delG, 2217delC, 2218delT, 2219delG, 2220delA, 2221delA, 2222d.elG, 2223delT, 

2224delT, 2225delA, 2226delA, 2227delC, 2228delA, 2229delA, 2230delA, 2231delT, 

2232delG, 2233delC, 2234delA, 2235delC, 2236delC, 2237delT, 2238delG, 2239delG, 
2240delT, 2241 delT, 2242delC, 2243delT, 2244delT, 2245delT, 2246delT, 2247delA, 2248delC, 

35 2249delT, 2250delA, 2251delA, 2252delG, 2253delT, 2254delG, 2255delT, 2256delT, 

2257delC, 2258delA, 2259delA, 2260delA, 2261delT, 2262delA, 2263delC, 2264delC, 

2265delA, 2266delG, 2267delT, 2268delG, 2269delA, 2270delA, 2271delC, 2272delT, 

2273delT, 2274delA, 2275delA, 2276delA, 2277delG, 2278delA, 2279delA, 2280delT, 

2281delT, 2282delT, 2283delG, 2284delT, 2285delC, 2286delA, 2287delA, 2288delT, 
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2289delC, 2290delC, 

2297delT, 2298delC, 

2305delA, 2306delA, 

2313delG, 2314delA, 

5 2321delA, 2322delC, 

2329delC, 2330delA, 

2337delG, 2338delT, 

2345delT, 2346delA, 

2353delA, 2354delA, 

Ig 2361delA, 2362delA, 

l i 2369delC, 2370delA, 

irt 2377delG, 2378delT, 

m 2385delA, 2386delG, 

fU 2393delG, 2394delC, 

m 2401 del A, 2402delA, 

W 2409delG, 2410delT, 

m 2417delT, 2418delA, 

L 2425delT, 2426delT, 

S 2433delG, 2434delT, 

M 2441delT, 2442delA, 

Rj 2449delA, 2450delT, 

O 2457delC, 2458delA, 

H 2465delT, 2466delA, 

2473delT, 2474delA, 

25 2481delG, 2482delT, 

2489delT, 2490delC, 

2497delA, 2498delG, 

2505delA, 2506delC, 

2513delA, 2514delA, 

30 2521delG, 2522delT, 

2529delC, 2530delA, 

2537delA, 2538delG, 

2545delA, 2546delA, 

2553delA, 2554delA, 

35 2561delA, 2562delA, 

2569delG, 2570delT, 

2577delA, 2578delA, 

2585delT, 2586delA, 

2593delA, 2594delC, 



2291delT, 2292delA, 2293delG, 

2299delC, 2300delA, 2301delA, 

2307delG, 2308delA, 2309delA, 

2315delA, 2316delG, 2317delA, 

2323delT, 2324delA, 2325delG, 

2331delG, 2332delT, 2333delT, 

2339delG, 2340delT, 2341delC, 

2347delA, 2348delT, 2349delG, 

2355delG, 2356delA, 2357delC, 

2363delA, 2364delG, 2365delA, 

2371delT, 2372delG, 2373delT, 

2379delG, 2380delG, 2381delA, 

2387delG, 2388delG, 2389delT, 

2395delA, 2396delA, 2397delA, 

2403delA, 2404delG, 2405delA, 

2411delA, 2412delG, 2413delA, 

2419delG, 2420delC, 2421delA, 

2427delT, 2428delC, 2429delA, 

2435delA, 2436delC, 2437delC, 

2443delC, 2444delT, 2445delG, 

2451delG, 2452delG, 2453delC, 

2459delG, 2460delG, 2461delA, 

2467delT, 2468delC, 2469delT, 

2475delC, 2476delT, 2477delG, 

2483delT, 2484delA, 2485delG, 

2491delT, 2492delA, 2493delG, 

2499delG, 2500delC, 2501delA, 

2507delA, 2508delG, 2509delA, 

2515delA, 2516de4T, 2517delA, 

2523delG, 2524delT, 2525delG, 

2531delG, 2532delT, 2533delG, 

2539delC, 2540delA, 2541delT, 

2547delA, 2548delA, 2549delC, 

2555delG, 2556delG, 2557delG, 

2563delT, 2564delT, 2565delC, 

2571delT, 2572delG, 2573delT, 

2579delA, 2580delG, 2581delA, 

2587delG, 2588delA, 2589delA, 

2595delA, 2596delC, 2597delA, 

206 



2294delC, 2295delC } 2296delT, 

2302delG, 2303delA, 2304delG, 

2310delA, 2311delA, 2312delA, 

2318delG, 2319delA, 2320delA, 

2326delA, 2327delA, 2328delA, 

2334delA, 2335delA, 2336delA, 

2342delT, 2343delA, 2344delA, 

2350delC, 2351delT, 2352delG, 

2358delC, 2359delC, 2360delC, 

2366delT, 2367delC, 2368delT, 

2374delT, 2375delA, 2376delA, 

2382delG, 2383delA, 2384delA, 

2390delT, 2391delT, 2392delT, 

2398delC, 2399delT, 2400delG, 

2406delT, 2407delC, 2408delT, 

2414delG, 2415delA, 2416delG, 

2422delG, 2423delT, 2424delA, 

2430delC, 2431delT, 2432delG, 

2438delT, 2439delG, 2440delG, 

2446delA, 2447delT, 2448delT, 

2454delA, 2455delC, 2456delT, 

2462delA, 2463delA, 2464delG, 

2470delC, 2471delG, 2472delT, 

2478delG, 2479delA, 2480delA, 

2486delC, 2487delA, 2488delC, 

2494delG, 2495delG, 2496delA, 

2502delA, 2503delA, 2504delA, 

2510delA, 2511delC, 2512delC, 

2518delA, 2519delA, 2520delT, 

2526delA, 2527delG, 2528delT, 

2534delT, 2535delG, 2536delC, 

2542delT, 2543delT, 2544delG, 

2550delC, 2551delC, 2552delC, 

2558delA, 2559delC, 2560delT, 

2566delA, 2567delT, 2568delG, 

2574delT, 2575delC, 2576delC, 

2582delT, 2583delA, 2584delA, 

2590delA, 2591delT, 2592delG, 

2598delG, 2599delA, 2600delA, 
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2601delG, 2602delG, 2603delC, 2604delT, 2605delT, 2606delT, 2607delA, 2608delA, 

2609delG, 2610delT, 2611delA, 2612delT, 2613delC, 2614delC, 2615delA, 2616delT, 

2617delT, 2618delG, 2619delG, 2620delG, 2621delA, 2622delC, 2623delA, 2624delT, 

2625delG, 2626delA, 2627delA, 2628delG, 2629delT, 2630delT, 2631delA, 2632delA, 

5 2633delC, 2634delC, 2635delA, 2636delC, 2637delA, 2638delG, 2639delT, 2640delC, 

2641delG, 2642delG, 2643delG, 2644delA, 2645delA, 2646delA, 2647delC, 2648delA, 

2649delA, 2650delG, 2651delC, 2652delA, 2653delT, 2654delA, 2655delG, 2656delA, 

2657delA, 2658delA, 2659delT, 2660delG, 2661delG, 2662delA, 2663delA, 2664delG, 

2665delA, 2666deiA, 2667delA, 2668delG, 2669delT, 2670delG, 2671 del A, 2672delA, 

|Q 2673delC, 2674delT, 2675delT, 2676delG, 2677delA, 2678delT, 2679delG, 2680delC, 

S 2681delT, 2682delC, 2683delA, 2684delG, 2685delT, 2686delA, 2687delT, 2688delT, 

i 2689delT, 2690delG, 2691delC, 2692delA, 2693delG, 2694delA, 2695delA, 2696delT, 

m 2697delA, 2698delC, 2699delA, 2700delT, 2701delT, 2702delC, 2703delA, 2704delA, 

2705delG, 2706delG, 2707delT, 2708delT, 2709delT, 2710delC, 2711delA, 2712delA, 

f-5 2713delA, 2714delG, 2715delC, 2716delG, 2717delC, 2718delC, 2719delA, 2720delG, 

ft! 2721delT, 2722delC, 2723delA, 2724delT, 2725delT, 2726delT, 2727delG, 2728delC, 
J ' 2729delT, 2730delC, 273 IdelT, 2732delG, 2733delT, 2734delT, 2735delT, 2736delT, 2737delC, 

2738delA, 2739delA, 2740delA, 2741delT, 2742delC, 2743delC, 2744delA, 2745delG, 

b 2746delG, 2747delA, 2748delA, 2749delA, 2750delT, 2751delG, 2752delC, 2753delA, 

m 2754delG, 2755delA, 2756delA, 2757delG, 2758delA, 2759delG, 2760delG, 276ldelA, 

W 2762delA, 2763delT, 2764delG, 2765delT, 2766delG, 2767delC, 2768delA, 2769delA, 

F 1 2770delC, 2771delA, 2772delT, 2773delT, 2774delC > 2775delT, 2776delC, 2777delT, 

H 2778delG, 2779delC, 2780delC, 2781delC, 2782delA, 2783delC, 2784delT, 2785delC, 

2786delT, 2787delG, 2788delG, 2789delG, 2790delT, 2791delC, 2792delC, 2793delT, 

25 2794delT, 2795delA, 2796delA, 2797delA, 2798delG, 2799delA, 2800delA, 2801delA, 

2802delC, 2803delA, 2804delA, 2805delA, 2806delG, 2807delT, 2808delC, 2809delC, 

2810delA, 2811delA, 2812delA, 2813delA, 2814delG, 2815delT, 2816delC, 2817delA, 

2818delC, 2819delT, 2820delT, 2821delT, 2822delT, 2823delG, 2824delA, 2825delA, 

2826delT, 2827delG, 2828delT, 2829deK}, 2830delA, 2831delA, 2832delC, 2833delA, 

30 2834delA, 2835delA, 2836delA, 2837delG, 2838delG, 2839delA, 2840delA, 2841delG, 

2842delA, 2843delA, 2844delA, 2845delA, 2846delT, 2847delC, 2848delA, 2849delA, 

2850delG, 2851delG, 2852delA, 2853delA, 2854delA, 2855delG, 2856delA, 2857delA, 

2858delT, 2859delG, 2860delA, 2861delG, 2862delT, 2863delC, 2864delT, 2865delA, 

2866delA, 2867delT, 2868delA, 2869delT, 2870delC, 2871delA, 2872delA, 2873delG, 

35 2874delC, 2875delC, 2876delT, 2877delG, 2878delT, 2879delA, 2880delC, 2881delA, 

2882delG, 2883delA, 2884delC, 2885delA, 2886delG, 2887delT, 2888delT, 2889delA, 

2890delA, 2891delT, 2892delA, 2893delT, 2894delC, 2895delA, 2896delC, 2897delT, 

2898delG, 2899delC, 2900delA, 2901delG, 2902delG, 2903delC, 2904delT, 2905delT, 

2906delT, 2907delC, 2908delC, 2909delT, 2910delG, 291 IdelT, 2912delG, 2913delG, 
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2914delT, 2915delT, 2916ddG, 2917delG, 2918delT, 2919delC, 2920delA, 2921delG, 

2922delA, 2923delA, 2924delA, 2925delG, 2926delA, 2927delT, 2928delA, 2929delA, 

2930delG, 2931delC, 2932delC, 2933delA, 2934delG, 2935delT, 2936delT, 2937delG, 

2938delA, ' 2939delT, 2940delA, 2941delA, 2942delT, 2943delG, 2944delC, 2945delC, 

5 2946delA, 2947delA, 2948delA, 2949delT, 2950delG, 2951delT, 2952delA, 2953delG, 

2954delT, 2955delA, 2956delT, 2957delC, 2958delA, 2959delA, 2960delA, 2961delG, 

2962delG, 2963delA, 2964delG, 2965delG, 2966delC, 2967delT, 2968delC, 2969delT, 

2970delA, 2971delG, 2972delG, 2973delT, 2974delT, 2975delT, 2976delT, 2977delG, 

2978delT, 2979delC, 2980delT, 2981delA, 2982delT, 2983delC, 2984delA, 2985delT, 

n 2986delC, 2987delT, 2988delC, 2989delA, 2990delG, 2991delT, 2992delT, 2993delC, 

£ 2994delA, 2995delG, 2996delA, 2997delG, 2998delG, 2999delC, 3000delA, 3001delA, 

m 3002delC, 3003delG, 3004delA, 3005delA, 3006delA, 3007delC, 3008delT, 3009delG, 

1 3010delG, 3011delA, 3012delC, 3013delT, 3014delC, 3015delA, 3016delT, 3017delT, 

2 3018delA, 3019delC, 3020delT, 3021delC, 3022delC, 3023delA, 3024delA, 3025delA, 
H 3026delT, 3027delA, 3028delA, 3029delA, 3030delC, 3031delA, 3032delT, 3033delG, 
m 3034delG, 3035delA, 3036delC, 3037delT, 3038delT, 3039delT, 3040delT, 3041deLA, 

3042delC, 3043deiA, 3044delA, 3045delA, 3046delA, 3047delC, 3048delC, 3049delC, 

U 3050delA, 3051delT, 3052delA, 3053delT, 3054delC, 3055delG, 3056delT, 3057delA, 

O 3058delT, 3059delA, 3060deiC, 3061delC, 3062delA, 3063delC, 3064delC, 3065delA, 

M 3066delC, 3067delT, 3068delT, 3069delT, 3070delT, 3071delT, 3072delC, 3073delC, 3074delC, 

W 3075delA, 3076delT, 3077delC, 3078delA, 3079delA, 3080delG, 3081delT, 3082delC, 

F 1 3083delA, 3084delT, 3085delT, 3086delT, 3087delG, 3088delT, 3089delT, 3090delA, 

^ 3091delA, 3092delA, 3093delA, 3094delC, 3095delT, 3096delA, 3097delA, 3098delA, 

3099delT, 3100delG, 3101delT, 3102delA, 3103delA, 3104delG, 3105delA, 3106delA, 

25 3107delA, 3108delA, 3109delA, 3110delT, 3111delC, 3112delT, 3113delG, 3114delC, 

3115delT, 3116delA, 3117delG, 3118delA, 3119delG, 3120delG, 3121delA, 3122delA, 

3123delA, 3124delA, 3125delC, 3126delT, 3127delT, 3128delT, 3129delG, 3130delA, 

3131delG, 3132delG, 3133delA, 3134delA, 3135delC, 3136delA, 3137delT, 3138delT, 

3139delC, 3140delA, 3141delA, 3142ddT, 3143delG, 3144delT, 3145delC, 3146delA, 

30 3147delC, 3148delC, 3149delT, 3150delG, 3151delA, 3152delA, 3153delA, 3154delG, 

3155delA, 3156delG, 3157delA, 3158delA, 3159delA, 3160delT, 3161delG, 3162delG, 

3163delG, 3164deLA, 3165delA, 3166delA, 3167delT, 3168delG, 3169delA, 3170delG, 

3l71delA, 3172delA, 3173delC, 3174delA, 3175delT, 3176delT, 3177delC, 3178delC, 

3179delA, 3180delA, 3181delG, 3182delT, 3183delA, 3184delC, 3185delA, 3186delG, 

35 3187delT, 3188delG, 3189delA, 3190delG, 3191delC, 3192delA, 3193delC, 3194delA, 

3195delA, 3196delT, 3197delT, 3198delA, 3199delG, 3200delC, 3201delC, 3202delG, 

3203delT, 3204delA, 3205delA, 3206delT, 3207delA, 3208delA, 3209delC, 3210delA, 

3211delT, 3212delT, 3213delA, 3214delG, 3215delA, 3216delG, 3217delA, 3218delA, 

3219delA, 3220delA, 3221delT, 3222delG, 3223delT, 3224delT, 3225d.elT, 3226delT, 
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3227delT, 3228delA, 3229delA, 3230delA, 

3235delC, 3236delC, 3237delA, 3238delG, 

3243delA, 3244delG, 3245delC, 3246delA, 

3251delT, 3252delA, 3253delA, 3254delT, 

3259delT, 3260delA, 3261delG, 3262delG, 

3267delA, 3268delG, 3269delT, 3270delA, 

3275delT, 3276delG, 3277delA, 3278delA, 

3283delG, 3284delC, 3285delT, 3286delC, 

3291delA, 3292delT, 3293delT, 3294delA, 

3299delA, 3300delA, 3301delT, 3302delA, 

3307delC, 3308delC, 3309delA, 3310delG, 

3315delG, 3316delA, 3317delA, 3318delA, 

3323delT, 3324delC, 3325delA, 3326delA, 

3331delA, 3332delA, 3333delC, 3334delT, 

3339delA, 3340delG, 3341delA, 3342delA, 

3347delA, 3348delG, 3349delG, 3350delG, 

3355delA, 3356delA, 3357delT, 3358delT, 

3363delG, 3364delC, 3365delT, 3366delA, 

3371delT, 3372delA, 3373delG, 3374delA, 

3379delG, 3380delG, 3381delG, 3382delT, 

3387delC, 3388delA, 3389delA, 3390delC, 

3395delG, 3396delG, 3397delT, 3398delC, 

3403delA, 3404delA, 3405delC, 3406delA, 

3411delC, 3412delT, 3413delT, 3414delC, 

3419delA, 3420delA, 3421delG, 3422delT, 

3427delG, 3428delT, 3429delA, 3430delA, 

3435delC, 3436delC, 3437delT, 3438delG, 

3443delA, 3444delA, 3445delA, 3446delA, 

3451delA, 3452delA, 3453delG, 3454ddA, 

3459delG, 3460delA, 3461delA, 3462delG, 

3467delA, 3468delG, 3469delT, 3470delT, 

3475delC, 3476delT, 3477delG, 3478delT, 

3483delA, 3484delC, 3485delA, 3486delG, 

3491deIC, 3492delT, 3493delC, 3494delT, 

3499delA, 3500delT, 3501delC, 3502delT, 

3507delT, 3508delC, 3509delA, 3510delG, 

3515delC, 3516delT, 3517delT, 3518delA, 

3523delA, 3524delG, 3525delC, 3526delC, 

3531delG, 3532delG, 3533delA, 3534delA, 



3231delG, 3232delG, 3233delA, 3234delG, 

3239delC, 3240delT, 3241delC, 3242delA, 

3247delA, 3248delT, 3249delA, 3250delT, 

3255deiG, 3256delA, 3257delA, 3258delG, 

3263delT, 3264delT, 3265delC, 3266delC, 

3271delC, 3272delT, 3273delA, 3274delA, 

3279delG, 3280delT, 3281delG, 3282delG, 

3287delC, 3288delA, 3289delG, 3290delT, 

3295delA, 3296delT, 3297delG, 3298delA, 

3303delG, 3304delG, 3305delT, 3306delT, 

3311delT, 3312delG, 3313delA, 3314delT, 

3319delA, 3320delC, 3321delA, 3322delT, 

3327delG, 3328delC, 3329delA, 3330delG, 

3335delA, 3336delG, 3337delG, 3338delT, 

3343delA, 3344delC, 3345delA, 3346delG, 

3351delC, 3352delC, 3353delA, 3354delA, 

3359delG, 3360delA, 3361delA, 3362delT, 

3367delT, 3368delG, 3369delC, 3370delT, 

3375delT, 3376delT, 3377delA, 3378delG, 

3383delT, 3384delT, 3385delT, 3386delG, 

3391delC, 3392delT, 3393delG, 3394delA, 

3399delT, 3400delA, 3401delT, 3402delA, 

3407delA, 3408delA, 3409delG, 3410delT, 

3415delC, 3416delT, 3417delG, 3418delG, 

3423delA, 3424delA, 3425delT, 3426delT, 

3431delG, 3432delC, 3433delA, 3434delT, 

3439delA, 3440delA, 3441delA, 3442delT, 

3447delA, 3448delA, 3449delG, 3450delC, 

3455delA, 3456delT, 3457delA, 3458delT, 

3463delA, 3464delA, 3465delG, 3466delT, 

3471delC, 3472delA, 3473delG, 3474delA, 

3479delT, 3480delA, 3481delA, 3482delT, 

3487delA, 3488delT, 3489delT, 3490delT, 

3495delC, 3496delC, 3497delA, 3498delT, 

3503delG, 3504delA, 3505delT, 3506delT, 

3511delA, 3512delT, 3513delA, 3514delA, 

3519delG, 3520delA, 3521delA, 3522delC, 

3527delT, 3528delA, 3529delT, 3530delG, 

3535delG, 3536delT, 3537delA, 3538delG, 
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3539delT, 3540delC, 3541delA, 3542delT, 3543delG, 3544delC, 3545delA, 3546delT, 

3547delC, 3548delT, 3549delC, 3550delA, 3551delG, 3552delG, 3553delT, 3554delT, 

3555delT, 3556delG, 3557delT, 3558delT, 3559delC, 3560delT, 3561delG, 3562delA, 

3563delG, 3564delA, 3565delC, 3566delA, 3567delC, 3568delC, 3569delT, 3570deiG, 

3571delA, 3572delT, 3573delG, 3574delA, 3575delC, 3576delC, 3577delT, 3578delG, 

3579delT, 3580delT, 3581delA, 3582delG, 3583delA, 3584delT, 3585delG, 3586delA, 

3587delT, 3588delG, 3589delG, 3590delT, 3591delG, 3592delA, 3593delA, 3594delA, 

3595delT, 3596delA, 3597delA, 3598delA, 3599delG, 3600delG, 3601delA, 3602delA, 

3603delG, 3604delA, 3605delT, 3606delA, 3607delC, 3608delT, 3609delA, 3610delG, 

361 IdelT, 3612delT, 3613delT, 3614delT, 3615delG, 3616delC, 3617delT, 3618delG, 

3619delA, 3620delA, 3621delA, 3622delA, 3623delT, 3624delG, 3625delA, 3626delC, 

3627delA, 3628delT, 3629delT, 3630delA, 3631delA, 3632delG, 3633delG, 3634delA, 

3635delA, 3636delA, 3637delG, 3638delT, 3639delT, 3640delC, 3641delT, 3642delG, 

3643delC, 3644delT, 3645delG, 3646delT, 3647delT, 3648delT, 3649delT, 3650delT, 3651delA, 

3652delG, 3653delC, 3654delA, 3655delA, 3656delA, 3657delA, 3658delG, 3659deiC, 

3660delG, 3661delT, 3662delC, 3663delC, 3664delA, 3665delG, 3666delA, 3667delG, 

3668delA, 3669delG, 3670delG, 3671 del A, 3672delG, 3673delA, 3674delG, 3675delC, 

3676delT, 3677delT, 3678delA, 3679delG, 3680delC, 3681delA, 3682delG, 3683delG, 

3684delA, 3685delG, 3686delT, 3687delC, 3688delC, 3689delT, 3690delA, 3691delG, 

3692delC, 3693delC, 3694delC, 3695delT, 3696delT, 3697delT, 3698delC, 3699delA, 

3700delC, 3701delC, 3702delC, 3703deIA, 3704delT, 3705delA, 3706delC, 3707delA, 

3708delC, 3709delA, 3710delT, 371 IdelT, 3712delT, 3713delG, 3714delG, 3715delC, 

3716delT, 3717delC, 3718delA, 3719delG, 3720delG, 3721delG, 3722delT, 3723delT, 

3724delA, 3725delC, 3726delC, 3727delG, 3728delA, 3729delA, 3730delG, 3731delA, 

3732delG, 3733delG, 3734delG, 3735deIG, 3736delC, 3737delC, 3738delA, 3739delA, 

3740delG, 3741delA, 3742delA, 3743delA, 3744delT, 3745delT, 3746delA, 3747delG, 

3748delA, 3749delG, 3750delT, 3751delC, 3752delC, 3753delT, 3754delC, 3755delA, 

3756delG, 3757delA, 3758delA, 3759delG, 3760delA, 3761delG, 3762delA, 3763delA, 

3764delC, 3765delT, 3766delT, 3767deiA, 3768delT, 3769delC, 3770delT, 3771delA, 

3772delG, 3773delT, 3774delG, 3775delA, 3776delG, 3777delG, 3778delA, 3779delT, 

3780delG, 3781delA, 3782delA, 3783delG, 3784delA, 3785delG, 3786delC, 3787delT, 

3788delT, 3789delC, 3790delC, 3791delC, 3792delT, 3793delG, 3794delC, 3795delT, 

3796delT, 3797delC, 3798delC, 3799delA, 3800delA, 3801delC, 3802delA, 3803delC, 
3804delT, 3805delT, 3806delG, 3807delT, 3808delT, 3809delA, 3810delT, 381 IdelT, 3812delT, 

38,13delG, 3814delG, 3815delT, 3816delA, 3817delA, 3818delA, 3819delG, 3820delT, 

3821delA, 3822delA, 3823delA, 3824delC, 3825delA, 3826delA, 3827delT, 3828delA, 

3829delT, 3830delA, 3831delC, 3832delC, 3833delT, 3834delT, 3835delC, 3836delT, 

3837delC, 3838delA, 3839delG, 3840delT, 3841delC, 3842delT, 3843delA, 3844delC, 

3845delT, 3846delA, 3847delG, 3848delG, 3849delC, 3850delA, 385 IdelT, 3852delA, 
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3853delG 
3861delG 
3869delG 
3877delC 
3885delA 
3893delG 
3901 delT 
3909delA 
3917delC 
3925delA 
3933delA 
3941delA 
3949delC 
3957delT 
3965delA 
3973delT 
3981delG 
3989delA. 
3997delC 
4005delT 
4014delC 
4022delT 
4030delA 
4038delA. 
4046delT 
4054delC 
4062delC 
4070delG. 
4078delC 
4086delC 
4094delG ! 
4102delC 
4110delC 
4118delT 
4126delG, 
4134delG. 
4142delT 
4150delA : 
4158delA 



3854delC, 3855delA, 3856delC, 3857delC, 3858delG, 3859delT, 3860delT, 

3862delC, 3863delT, 3864delA, 3865delC, 3866delC, 3867delG, 3868delA, 

3870delT, 3871delG, 3872delT, 3873delC, 3874delT, 3875delG, 3876delT, 

3878delT, 3879delA, 3880delA, 3881delG, 3882delA, 3883delA, 3884delC, 

3886delC, 3887delA, 3888delG, 3889delA, 3890delG, 3891delG, 3892delA, 

3894delA, 3895delA, 3896delT, 3897delT, 3898delT, 3899delA, 3900delT, 

3902delA, 3903delT, 3904delC, 3905delA, 3906delT, 3907delT, 3908delG, 

3910delA, 3911delG, 3912delA, 3913delA, 3914delT, 3915delA, 3916delG, 

3918delT, 3919delT, 3920delA, 3921delA, 3922delA, 3923delT, 3924delG, 

3926delC, 3927delT, 3928delG, 3929delC, 3930delA, 3931delG, 3932delT, 

3934delA, 3935delC, 3936delC, 3937delA, 3938delG, 3939delG, 3940delT, 

3942delA, 3943delT, 3944delA, 3945delT, 3946delT, 3947delG, 3948delG, 

3950delA, 3951delA, 3952delA, 3953delG, 3954delG, 3955delC, 3956delA, 

3958delC, 3959delT, 3960delC, 3961delA, 3962delG, 3963delG, 3964delA, 

3966delC, 3967delA, 3968delT, 3969delC, 3970delA, 3971delC, 3972delC, 

3974delT, 3975delA, 3976delG, 3977delT, 3978delG, 3979delA, 3980delG, 

3982delA, 3983delA, 3984delA, 3985delC, 3986delA, 3987delA, 3988delA, 

3990delT, 3991delG, 3992delT, 3993delT, 3994delC, 3995delT, 3996delG, 

3998delT, 3999delA, 4000delG, 4001delC, 4002delT, 4003delT, 4004delG, 
4006delT, 4007delT, 4008delT, 4009delC, 4010delT, 4011delT, 4012delC, 4013delA, 

4015delA, 4016delG, 4017delT, 4018delG, 4019delC, 4020delA, 4021delG, 

4023delG, 4024delA, 4025delA, 4026delT, 4027delT, 4028delG, 4029delG, 

4031delA, 4032delG, 4033delA, 4034delC, 4035delT, 4036delT, 4037delG, 

4039delC, 4040delT, 4041 delG, 4042delC, 4043delA, 4044delA, 4045delA, 

4047delA, 4048delC, 4049delA, 4050delA, 4051delA, 4052delC, 4053delA, 

4055delC, 4056delC, 4057delA, 4058delG, 4059delG, 4060delA, 4061delT, 

4063delC, 4064delT, 4065delT, 4066delT, 4067delC, 4068delT, 4069delT, 

4071delA, 4072delT, 4073delT, 4074delG, 4075delG, 4076delT, 4077delT, 

4079delT, 4080delT, 4081delC, 4082delC, 4083delA, 4084delA, 4085delA, 

4087delA, 4088delA, 4089delA, 4090delT, 4091delG, 4092delA, 4093delG, 

4095delC, 4096delA, 4097delT, 4098delC, 4099delA, 4100delG, 4101delT, 

4103delT, 4104delG, 4105delA, 4106delA, 4107delA, 4108delG, 4109delC, 

4111delA, 4112delG, 4113delG, 4114delG, 4115delA, 4116delG, 4117delT, 

4119delG, 4120delG, 4121delT, 4122delC, 4123delT, 4124delG, 4125delA,- 

4127delT, 4128delG, 4129delA, 4130delC, 4131delA, 4132delA, 4133delG, 

4135delA, 4136delA, 4137delT, 4138delT, 4139delG, 4140delG, 4141delT, 

4143delT, 4144delC, 4145delA, 4146deiG, 4147delA, 4148delT, 4149delG, 

4151delT, 4152delG, 4153delA, 4154delA, 4155delG, 4156delA, 4157delA, 

4159delG, 4160delA, 4161delG, 4162delG, 4163delA, 4164delA, 4165delC, 
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4166delG, 4167delG, 4168delG, 4169delC, 

4174deIA, 4175delA, 4176delG, 4177delA, 

4182delA, 4183delA, 4184delT, 4185delC, 

4190delA, 4191delG, 4192delA, 4193delG, 

4198delG, 4199delC, 4200delA, 4201delT, 

4206delT, 4207delC, 4208delA, 4209delA, 

4214delA, 4215delG, 4216delG, 4217delT, 

4222delC, 4223delA, 4224delG, 4225delC, 

4230delG, 4231delG, 4232delG, 4233delT, 

4238delG, 4239delA, 4240delG, 4241delT, 

4246delC, 4247delA, 4248delA, 4249delG, 

4254delT, 4255delC, 4256delT, 4257delG, 

4262delC, 4263delT, 4264delG, 4265delC, 

4270deiG, 4271delG, 4272delC, 4273delT, 

4278delT, 4279delC, 4280delT, 4281delC, 

4286delT, 4287delG, 4288delA, 4289delC, 

4294delT, 4295delA, 4296delA, 4297delC, 

4302delC, 4303delA, 4304delG, 4305delC, 

4310delG, 4311delG, 4312delA, 4313delT, 

4318delT, 4319delG, 4320delC, 4321delA, 

4326delA, 4327delA, 4328delC, 4329delC, 

4334delA, 4335delA, 4336delA, 4337delG, 

4342delA, 4343delG, 4344delC, 4345delA, 

4350delA, 4351delT, 4352delG, 4353delG, 

4358delA, 4359delC, 4360delT, 4361delA, 

4366delC, 4367delT, 4368delG, 4369delT, 

4374delG, 4375delA, 4376delA, 4377delC, 

4382delT, 4383delG, 4384delG, 4385delG, 

4390delA, 4391delG, 4392delC, 4393delC, 

4398delA, 4399delA, 4400delC, 4401delA, 

4406delC, 4407delC, 4408delC, 4409delT, 

4414delT, 4415delC, 4416delA, 4417delT, 

4422delG, 4423delA, 4424delC, 4425delT, 

4430delT, 4431delG, 4432delC, 4433delC, 

4438delA, 4439delG, 4440delG, 4441delA, 

4446delC, 4447delG, 4448delA, 4449delA, 

4454delA, 4455delG, 4456delA, 4457delA, 

4462delG, 4463delC, 4464delA, 4465delC, 

4470delG, 4471delA, 4472delA, 4473delA, 



4170delT, 4171delT, 4172delG, 4173delG, 

4178delA, 4179delA, 4l80delA, 4181delT, 

4186delA, 4187delA, 4188delG, 4189delA, 

4194delC, 4195delA, 4196delA, 4197delA, 

4202delG, 4203delG, 4204delA, 4205delT, 

4210delA, 4211delC, 4212delT, 4213delT, 

4218delG, 4219delA, 4220delA, 4221delG, 

4226delA, 4227delT, 4228delC, 4229delT, 

4234delG, 4235delT, 4236delG, 4237delA, 

4242delG, 4243delA, 4244delA, 4245delA, 

4250delC, 4251delG, 4252delT, 4253delC, 

4258delA, 4259delA, 4260delG, 4261delA, 

4266delT, 4267delC, 4268delA, 4269delG, 

4274delA, 4275delT, 4276delC, 4277delC, 

4282delA, 4283delG, 4284delA, 4285delG, 

4290delA, 4291 delT, 4292delT, 4293delT, 

4298delC, 4299delA, 4300delC, 4301delT 3 

4306delA, 4307delG, 4308delA, 4309delG, 

4314deIA, 4315delC, 4316delC, 4317delA, 

4322delA, 4323delC, 4324delA, 4325delT, 

4330delT, 4331delG, 4332delA, 4333delT, 

4338delC, 4339delT, 4340delC, 4341delC, 

4346delG, 4347delG, 4348delA, 4349delA, 

4354delC, 4355delT, 4356delG, 4357delA, 

4362delG, 4363delA, 4364delA, 4365delG, 

4370delG, 4371delT, 4372delT, 4373delA, 

4378delA, 4379delG, 4380delC, 4381delA, 

4386delA, 4387delG, 4388delC, 4389delC, 

4394delT, 4395delT, 4396delC, 4397delT, 

4402delG, 4403delC, 4404delT, 4405delA, 

4410delT, 4411delC, 4412delC, 4413delA, 

4418delA, 4419delA, 4420delG, 4421deiT, 

4426delC, 4427delC, 4428delT, 4429delC, 

4434delC, 4435delT, 4436delT, 4437delG, 

4442delC, 4443delC, 4444delT, 4445delG, 

4450delA, 4451delT, 4452delC, 4453delC, 

4458delC, 4459delA, 4460delA, 4461delA, 

4466delA, 4467delT, 4468delC, 4469delA, 

4474delA, 4475delA, 4476delG, 4477delC, 
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4478delA, 4479delG, 4480delT, 4481delA, 

4486delC, 4487delT, 4488delT, 4489delC, 

4494delA, 4495delA, 4496delA, 4497delA, 

4502delT, ' 4503delG, 4504delA, 4505delA, 

4510delC, 4511delT, 4512deiA, 4513delT, 

4518delC, 4519delA, 4520delG, 4521delA, 

4526delA, 4527delG, 4528delA, 4529delA, 

4534delT, 4535delT, 4536delT, 4537delC, 

4542delG, 4543delA, 4544delC, 4545delA, 

4550delT, 4551delG, 4552delA, 4553delG, 

4558delC, 4559delT, 4560delG, 4561delC, 

4566delA, 4567delG, 4568delT, 4569delT, 

4574delC, 4575delA, 4576delG, 4577delT, 

4582delA, 4583delT, 4584delA, 4585delA, 

4590delC, 4591delC, 4592delA, 4593delG, 

4598delG, 4599delG, 4600delA, 4601delA, 

4606delC, 4607delA, 4608delT, 4609delC, 

4614delT, 4615delC, 4616delT, 4617delA, 

4622delC, 4623delC, 4624delC, 4625delA, 

4630delT, 4631delA, 4632delG, 4633delA, 

4638delA, 4639delG, 4640delG, 4641delT, 

4646delC, 4647delA, 4648delT, 4649delG, 

4654delG, 4655delT, 4656delT, 4657delG, 

4662delG, 4663delG, 4664delG, 4665delA, 

4670delT, 4671delC, 4672delA, 4673delG, 

4678delG, 4679delA, 4680delA, 4681delA, 

4686delC, 4687delC, 4688delA, 4689delT, 

4694delA, 4695delG, 4696delA, 4697delG, 

4702delT, 4703delC, 4704delA, 4705deiT, 

4710delG, 4711delT, 4712delT, 4713delG, 

4718delT, 4719delG, 4720delT, 4721delG, 

4726delA, 4727delG, 4728delC, 4729delA, 

4734delC, 4735delT, 4736delG, 4737delG, 

4742delG, 4743delT, 4744delC, 4745delT, 

4750delC, 4751delA, 4752delC, 4753delA, 

4758delT, 4759delT, 4760delG, 4761delA, 

4766delA, 4767delA, 4768delC, 4769delA, 

4774delA, 4775delC, 4776delT, 4777delT, 

4782delA, 4783delG, 4784delG, 4785delC, 



4482delT, 4483delT, 4484delA, 4485delA, 

4490delA, 4491 delC, 4492delA, 4493delG, 

4498delG, 4499delT, 4500delA, 4501delG, 

4506delT, 4507delA, 4508delC, 4509delC, 

4514delA, 4515delA, 4516delG, 4517deIC, 

4522delA, 4523delT, 4524delC, 4525delC, 

4530delG, 4531delG, 4532delC, 4533delC, 

4538delT, 4539delG, 4540delC, 4541delT, 

4546delA, 4547delG, 4548delT, 4549delT, 

4554delG, 4555delT, 4556delG, 4557delT, 

4562delA, 4563delG, 4564delA, 4565delT, 

4570delC, 4571delT, 4572delA, 4573delC, 

4578delA, 4579delA, 4580delA, 4581delA, 

4586delA, 4587delG, 4588delA, 4589delA, 

4594delG, 4595delA, 4596delG, 4597delT, 

4602delA, 4603delG, 4604delG, 4605delT, 

4610delC, 4611delC, 4612delC, 4613delT, 

4618delA, 4619delA, 4620delT, 4621delG, 

4626delT, 4627delC, 4628delA, 4629delT, 

4634delT, 4635delG, 4636delA, 4637delT, 

4642delG, 4643delG, 4644clelT, 4645delA, 

4650delC, 4651delA, 4652delC, 4653delA, 

4658delC, 4659delT, 4660delC, 4661delT, 

4666delG, 4667delT, 4668delC, 4669delT, 

4674delA, 4675delA, 4676delT, 4677delA, 

4682delC, 4683delT, 4684delA, 4685delC, 

4690delC, 4691delT, 4692delC, 4693delA, 

4698delG, 4699delA, 4700delG, 4701delC, 

4706delT, 4707delA, 4708delA, 4709delG, 

4714delT, 4715delT, 4716delG, 4717delA, 

4722delG, 4723delA, 4724delG, 4725delG, 

4730delA, 4731delC, 4732delA, 4733delG, 

4738delA, 4739delA, 4740delG, 4741delA, 

4746delG, 4747delG, 4748delG, 4749delC, 

4754delC, 4755delG, 4756delA, 4757delT, 

4762delC, 4763delG, 4764delG, 4765delA, 

4770delT, 4771delC, 4772delT, 4773delT, 

4778delG, 4779delC, 4780delC, 4781delA, 

4786delA, 4787delA, 4788delG, 4789delA, 
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4790delT, 4791delC, 4792delT, 4793delA, 

4798delG, 4799delA, 4800delA, 4801delC, 

4806delT, 4807delA, 4808delC, 4809delC, 

4814delA, 4815delT, 4816delC, 4817delT, 

4822delT, 4823delC, 4824delA, 4825delG, 

4830delT, 4831delT, 4832delC, 4833delT, 

4838delT, 4839delG, 4840delA, 4841delC, 

4846delA, 4847delA, 4848delT, 4849delC, 

4854delC, 4855delC, 4856delT, 4857delT, 

4862delA, 4863delG, 4864delA, 4865delC, 

4870delC, 4871delC, 4872delC, 4873delC, 

4878delT, 4879delC, 4880delA, 4881delG, 

4886delT, 4887delG, 4888delT, 4889delT, 

4894delA, 4895delC, 4896delA, 4897delT, 

4902delT, 4903delC, 4904delT, 4905delT, 

4910delC, 4911delT, 4912delC, 4913delT, 

4918delT, 4919delG, 4920delA, 4921 del A, 

4926delC, 4927delC, 4928delC, 4929delC, 

4934delG, 4935delA, 4936delA, 4937delA, 

4942delC, 4943delA, 4944delG, 4945delA, 

4950delG, 4951delC, 4952delC, 4953delC, 

4958delT, 4959delC, 4960delC, 4961delA, 

4966delC, 4967delT, 4968delG, 4969delC, 

4974delA, 4975delC, 4976delT, 4977delA, 

4982delT, 4983delA, 4984delC, 4985delT, 

4990delG, 4991delG, 4992delT, 4993delA, 

4998delG, 4999delC, 5000delA, 5001delA, 

5006delA, 5007delG, 5O08delA, 5009delA, 

5014delT, 5015delG, 5016delA, 5017deiG, 

5022delG, 5023delA, 5024delG, 5025delA, 

5030delA, 5031delG, 5032delA, 5033delA, 

5038delC, 5039delA, 5040delG, 5041delC, 

5046delA, 5047delC, 5048delA, 5049delG, 

5054delG, 5055delG, 5056delT, 5057delC, 

5062delA, 5063delA, 5064delA, 5065delG, 

5070delT, 5071delC, 5072delC, 5073delA, 

5078delG, 5079delG, 5080delT, 5081delG, 

5086delG, 5087delC, 5088delC, 5089delT, 

5094delC, 5095delC, 5096delA, 5097delG, 



4794delG, 4795delA, 4796delG, 4797delG, 

4802delC, 4803delC, 4804delC, 4805delT, 

4810delT, 4811delG, 4812delG, 4813delA, 

4818delG, 4819delG, 4820delA, 4821delA, 

4826delC, 4827delC, 4828delT, 4829delC, 

4834delC, 4835delT, 4836delG, 4837delA, 

4842delC, 4843delC, 4844delT, 4845delG, 

4850delT, 4851delG, 4852delA, 4853delT, 

4858delC, 4859delT, 4860delG, 4861delA, 

4866delA, 4867delG, 4868delA, 4869delG, 

4874delA, 4875delG, 4876delA, 4877delG, 

4882delC, 4883delT, 4884delC, 4885delG, 

4890delG, 4891delG, 4892delC, 4893delA, 

4898delA, 4899delC, 4900delC, 4901delA, 

4906delC, 4907delA, 4908delA, 4909delC, 

4914delG, 4915delC, 4916delA, 4917delT, 

4922delA, 4923delG, 4924delT, 4925delT, 

4930delA, 4931delA, 4932delT, 4933delT, 

4938delG, 4939delT, 4940delT, 4941delG, 

4946delA, 4947delT, 4948d.elC, 4949delT, 

4954delA, 4955delG, 4956delG, 4957delG, 

4962delG, 4963delC, 4964delT, 4965delG, 

4970delT, 4971delC, 4972delA, 4973delT, 

4978delC, 4979delT, 4980delG, 4981delA, 

4986delG, 4987delC, 4988delT, 4989delG, 

4994delT, 4995delA, 4996delA, 4997delT, 

5002delT, 5003delG, 5004delG, 5005delA, 

5010delA, 5011delG, 5012delT, 5013delG, 

5018delC, 5019delA, 5020delG, 5021delG, 

5026delA, 5027delG, 5028delC, 5029delC, 

5034delT, 5035delT, 5036delG, 5037delA, 

5042delT, 5043delT, 5044delC, 5045delA, 

5050delA, 5051delA, 5052delA, 5053delG, 

5058delA, 5059delA, 5060delC, 5061delA, 

5066delA, 5067delA, 5068delT, 5069delG, 

5074delT, 5075delG, 5076delG, 5077delT, 

5082delT, 5083delC, 5084delT, 5085deLG, 

5090delG, 5091delA, 5092delC, 5093delC, 

5098delA, 5099delA, 5100delG, 5101deIA, 
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n 



m 



25 



30 



35 



5102delA 
5110delT 
5118delA 
5126delC 
5134delA 
5142delA ; 
5150delT 
5158delT 
5166delG 
5174delT 
5182delT 
5190delA 
5198delT 
5206delT 
5214delC 
5222delG 
5230delT 
5238delA 
5246delA 
5254delG 
5262delA, 
5270delC 
5278delC 
5286delA 
5294delA, 
5302delT : 
5310delG 
5318delT ; 
5326delT ; 
5334delG 
5342delC 
5350delG, 
5358delC 
5366delA. 
53.74delC 
5382delT : 
5390delC 
5398delT 
5406delG, 



5103delT, 

5111delC, 

5119delA, 

5l27delA, 

5135delC, 

5143delC, 

5151delA, 

5159delT, 

5167delA, 

5175delC, 

5183delT, 

5191delC, 

5199delG, 

5207delG, 

5215delG, 

5223delA, 

5231delT, 

5239delT, 

5247delG, 

5255delG, 

5263delG, 

5271delT, 

5279delC, 

5287delT, 

5295delA, 

5303delG, 

5311delA, 

5319delT, 

5327delC, 

5335delA, 

5343delA, 

5351delA, 

5359delA, 

5367deLA, 

5375delA, 

5383delC, 

5391delA, 

5399delC, 

5407delG, 



5104delT, 

5112delG, 

5120delG, 

5128delG, 

5136delC, 

5144delT, 

5152delA, 

5160delA, 

5168delG, 

5176delA, 

5184delA, 

5192delA, 

5200delA, 

5208delT, 

5216delG, 

5224delA, 

5232delC, 

5240delT, 

5248delG, 

5256delG, 

5264delC, 

5272delG, 

5280delC, 

5288delT, 

5296delG, 

5304delC, 

5312delG, 

5320delT, 

5328delA, 

5336delT, 

5344delA, 

5352delA, 

5360delA, 

5368delA, 

5376delA, 

5384delC, 

5392delG, 

5400delT, 

5408delG, 



5105delT, 
5113delT, 
5121delT, 
5129delA, 
5137delA, 
5145delT, 
5153delT, 
5161delC, 
5169delA, 
5177delT, 
5185delT, 
5193delG, 
5201delG, 
5209delG, 
5217delA, 
5225delA, 
5233delT, 
5241delG, 
5249delA, 
5257delT, 
5265delT, 
5273delG, 
5281delA, 
5289delA, 
5297delA, 
5305delT, 
5313delC, 
5321delT, 
5329deK3, 
5337delG, 
5345delT, 
5353delA, 
5361 delG, 
5369delG, 
5377deiG, 
5385delC, 
5393deIA, 
5401delT, 
5409delC, 



5106delA, 
5U4delG, 
5122delT, 
5130delA, 
5138delC, 
5146delT, 
5l54delC, 
5162delT, 
5170delC, 
5178delG, 
5186delG, 
5194delA, 
5202delT, 
5210delT, 
5218delC, 
5226delT, 
5234delA, 
5242delC, 
5250delA, 
5258delA, 
5266delA, 
5274delG, 
5282delG, 
5290delA, 
5298delA, 
5306delG, 
5314delA, 
5322delG, 
5330delA, 
5338delT, 
5346delG, 
5354delC, 
5362delG, 
5370delC, 
5378delA, 
5386delA, 
5394delA, 
5402delC, 
5410delT, 



5107delT, 

5115delT, 

5123delT, 

5131delA, 

5139delA, 

5147delA, 

5155delT, 

5163delG, 

5171delT, 

5179delT, 

5187delA, 

5195delT, 

5203delT, 

5211delG, 

5219delA, 

5227delA, 

5235delG, 

5243delG, 

5251delA, 

5259delG, 

5267delT, 

5275delT, 

5283delT, 

5291delA, 

5299delA, 

5307delA, 

5315delT, 

5323delA, 

5331delG, 

5339delG, 

5347delG, 

5355delC, 

5363delT, 

5371delG, 

5379delG, 

5387delG, 

5395delA, 

5403delA, 

5411delA, 



5108delG, 
5116delA, 
5124delG, 
5132delA, 
5140delT, 
5148delA, 
5156delA, 
5164delA, 
5172delA, 
5180delT, 
5188delA, 
5196delG, 
5204delT, 
5212delA, 
5220delC, 
5228delT, 
5236delG, 
5244delG, 
5252delA, 
5260delT, 
5268delT, 
5276delG, 
5284delC, 
5292delG, 
5300delA, 
5308delA, 
5316delG, 
5324delA, 
5332delG, 
5340delG, 
5348delA, 
5356delA, 
5364delC, 
5372delA, 
5380delA, 
5388delG, 
5396delG, 
5404delG, 
5412delG, 



5109delC, 
5117delC, 
5125delC, 
5133delC, 
5141delC, 
5149delC, 
5157delA, 
5165delA, 
5173delC, 
5181delG, 
5189delA, 
5197delC, 
5205delG, 
5213delA, 
5221delT, 
5229delT, 
5237delA, 
5245delG, 
5253delT, 
526ldelT, 
5269delT, 
5277delA, 
5285delT, 
5293delA, 
5301delA, 
5309delT, 
5317delA, 
5325delG, 
5333delA, 
5341delT, 
5349delA, 
5357delC, 
5365delC, 
5373delG, 
5381delA, 
5389delA, 
5397delA, 
5405delG, 
5413delA, 
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5414delA 
5422delG 
5430delC 
5438delC 
5446delC 
5454delC 
5462delA 
5470delT. 
5478delT 
5486delT, 
5494delT ; 
5502delC 
5510delA 
5518delT, 
5526delG 
5534delC 
5542delT 
5550delC 
5558delT 
5566delC 
5574delA 
5582delC 
5590delT : 
5598delA 
5606delG 
5614delT 
5622delC 
5630delG 
5638delA. 
5646delG. 
5654delC 
5662delA 
5670delG. 
5678delC 



5415delA, 
5423delC, 
5431delC, 
5439delA, 
5447delC, 
5455delA, 
5463delT, 
5471delA, 
5479deiG, 
5487delT, 
5495delG, 
5503delT, 
5511delT, 
5519delT, 
5527delG, 
5535delC, 
5543delG, 
5551delA, 
5559delG, 
5567delA, 
5575delA, 
5583delC, 
5591delT, 
5599delT, 
5607delG, 
5615delG, 
5623delG, 
5631delG, 
5639delC, 
5647delC, 
5655delC, 
5663delG, 
5671delA, 
5679delC. 



5416delT, 
5424delT, 
5432delC, 
5440delA, 
5448delA, 
5456delA, 
5464delG, 
5472delC, 
5480delT, 
5488delC, 
5496delA, 
5504delT, 
5512delT, 
5520delG, 
5528delT, 
5536delC, 
5544delG, 
5552delG, 
5560delC, 
5568delG, 
5576delT, 
5584delA, 
5592delG, 
5600delG, 
5608delC, 
5616delG, 
5624delA, 
5632delT, 
5640delA, 
5648delA, 
5656deLA, 
5664delG, 
5672delC, 



5417delC, 

5425delA, 

5433delT, 

544ldelC, 

5449delC, 

5457delC, 

5465delG, 

5473delA, 

5481delG, 

5489delT, 

5497delA, 

5505delT, 

5513delC, 

5521delG, 

5529delG, 

5537delA, 

5545delT, 

5553delC, 

5561delC, 

5569delA, 

5577delG, 

5585delT, 

5593delG, 

5601delT, 

5609delA, 

5617delT, 

5625delG, 

5633delG, 

5641 delG, 

5649delC, 

5657delG, 

5665delA, 

5673delA, 



5418delT, 
5426delT, 
5434delT, 
5442delA, 
5450delA, 
5458delT, 
5466delA, 
5474delG, 
5482delG, 
5490delG, 
5498delG, 
5506delC, 
5514delA, 
5522delC, 
5530delT, 
5538delA, 
5546delT, 
5554delC, 
5562delT, 
5570delG, 
5578delG, 
5586delG, 
5594delG, 
5602delG, 
5610delC, 
5618delG, 
5626delA, 
5634delT, 
5642delT, 
5650delT, 
5658delT, 
5666delG, 
5674delC, 



5419delG, 

5427delG, 

5435delC, 

5443delT, 

5451delG, 

5459delG, 

5467delT, 

5475delC, 

5483delT, 

5491delT, 

5499delG, 

5507delA, 

5515delC, 

5523delA, 

5531delC, 

5539delT, 

5547delG, 

5555delA, 

5563delG, 

5571delG, 

5579delC, 

5587delC, 

5595delC, 

5603delT, 

5611delC, 

5619delA, 

5627delG, 

5635delT, 

5643delG, 

5651delC, 

5659delG, 

5667delC, 

5675delC, 



5420delT 
5428delG 
5436delA 
5444delG 
5452delA 
5460delG 
5468delG 
5476delT 
5484delG 
5492delG 
5500delA 
5508delT 
5516delC 
5524delC 
5532delC 
5540delT 
5548delT 
5556delG 
5564delG 
5572delA t 
5580delT 
5588delA 
5596delA. 
5604delG 
5612delT : 
5620delC 
5628delT 
5636delG 
5644delT 
5652delT 
5660delC 
5668delT 
5676delT 



5421delT, 
5429delG, 
5437delC, 
5445delC, 
5453delT, 
5461delA, 
5469delG, 
5477delG, 
5485deIC, 
5493delG, 
5501delG, 
5509delC, 
5517delC, 
5525delA, 
5533delA, 
5541delG, 
5549delG, 
5557delA, 
5565delA, 
5573delC, 
5581delT, 
5589delA, 
5597delG, 
5605delA, 
5613delG, 
5621delC, 
5629delG, 
5637delG, 
5645delA, 
5653delA, 
5661delC, 
5669delG, 
5677delA, 
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TABLE 10 
List of Two Base Deletions 

4delGA, 5delAT, 6delTT, 7delTT, 8delTA, 9delAT, lOdelTC, lldelCT, 12delTG, 132delGC, 
l33delCT, 134delTC, 135delCT, 136delTT, 137delTC, 138delCG, 139delGC, HOdelCG, 
141delGT, 142delTT, 143delTG, 144delGA, 145delAA, 146delAG, 147delGA, 148delAA, 
149delAG, 150delGT, 151delTA, 152delAC, 153delCA, 154delAA, 155delAA, 156delAA, 
157delAT, 158delTG, 159delGT, 160delTC, 161delCA, 162delAT, 163delTT, 164delTA, 
165delAA, 166delAT, 167delTG, 168delGC, 169delCT, 170delTA, 171delAT, 172delTG, 
173delGC, 174delCA, 175delAG, 176delGA, 177delAA, 178delAA, 179delAA, 180delAT, 
181delTC, 182delCT, 183delTT, 184delTA, 185delAG, 186delGA, 187delAG, 188delGT, 
189delTG, 190delGT, 191delTC, 192delCC, 193delCC, 194delCA, 195delAT, 196delTC, 
197delCT, 198delTG, 199delGT, 200delTC, 201delCT, 202delTG, 203delGG, 204delGA, 
205delAG, 206delGT, 207delTT, 208delTG, 209delGA, 210delAT, 211delTC, 212delCA, 
213delAA, 214delAG, 215delGG, 216delGA, 217delAA, 218delAC, 219delCC, 220delCT, 
221delTG, 222delGT, 223delTC, 224delCT, 225delTC, 226delCC, 227delCA, 228delAC, 
229delCA, 230delAA, 231delAA, 232delAG, 233delGT, 234delTG, 235delGT, 236delTG, 
237delGA, 238delAC, 239delCC, 240delCA, 241delAC, 242delCA, 243delAT, 244delTA, 
245delAT, 246delTT, 247delTT, 248delTT, 249delTG, 250delGC, 251del.CA, 252delAA, 
253delAA, 254delAT, 255delTT, 256delTT, 257delTT, 258delTG, 259delGC, 260delCA, 
261delAT, 262delTG, 263delGC, 264delCT, 265delTG, 266delGA, 267delAA, 268delAA, 
269delAC, 270delCT, 271delTT, 272delTC, 273delCT, 274delTC, 275delCA, 276delAA, 
277delAC, 278deICC, 279delCA, 280delAG, 281delGA, 282delAA, 283delAG, 284delGA, 
285delAA, 286delAA, 287delAG, 288delGG, 289delGG, 290delGC, 291delCC, 292delCT, 
293delTT, 294delTC, 295delCA, 296delAC, 297delCA, 298delAG, 299delGT, 300delTG, 
301delGT, 302delTC, 303delCC, 304delCT, 305delTT, 306delTT, 307delTA, 308delAT, 
309delTG, 310delGT, 311delTA, 312delAA, 313delAG, 314delGA, 315delAA, 316delAT, 
317delTG, 318delGA, 319delAT, 320delTA, 321delAT, 322delTA, 323delAA, 324delAC, 
325delCC, 326delCA, 327delAA, 328delAA, 329delAA, 330delAG, 331delGG, 332delGA, 
333delAG, 334delGC, 335delCC, 336delCT, 337delTA, 338delAC, 339delCA, 340delAA, 
341delAG, 342delGA, 343delAA, 344delAA, 345delAG, 346delGT, 347delTA, 348delAC, 
349delCG, 350delGA, 351delAG, 352delGA, 353delAT, 354delTT, 355delTT, 356delTA, 
357delAG, 358delGT, 359delTC, 360delCA, 361delAA, 362delAC, 363delCT, 364delTT, 
365delTG, 366delGT, 367delTT, 368delTG, 369delGA, 370delAA, 371delAG, 372delGA, 
373delAG, 374delGC, 375delCT, 376delTA, 377delAT, 378delTT, 379delTG, 380delGA, 
381delAA, 382delAA, 383deiAA, 384delAT, 385delTC, 386delCA, 387delAT, 388delTT, 
389delTT, 390delTG, 391delGT, 392delTG, 393delGC, 394delCT, 395delTT, 396delTT, 
397delTT, 398delTC, 399delCA, 400delAG, 401delGC, 402delCT, 403delTT, 404delTG, 
405delGA, 406deLAC, 407delCA, 408delAC, 409delCA, 410delAG, 411delGG, 412delGT, 
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413delTT, 414delTT, 415delTG, 416delGG, 
421delAT, 422delTG, 423delGC, 424delCA, 
429delAG, 430delGC, 431delCT, 432delTA, 
437delTT,' 438delTT, 439delTT, 440delTG, 
5 445delAA, 446delAA, 447delAA, 448delAG, 
453delAA, 454delAT, 455delTA, 456delAA, 
461delTC, 462delCC, 463delCT, 464delTG, 
469delAT, 470delTC, 471delCT, 472delTA, 
477delGA, 478delAT, 479delTG, 480delGA, 
M) 485delTT, 486delTC, 487delCT, 488delTA, 
S 493delTC, 494delCC, 495delCA, 496delAA, 
S 501delAT, 502delTG, 503delGG, 504delGG, 
i 509delCA, 510delAG, 511delGA, 512delAA, 
fy 517delGT, 518delTG, 519delGC, 520delCC, 
W5 525delAG, 526delGA, 527delAC, 528delCT, 
H 533delAC, 534delCA, 535delAG, 536delGA, 
y| 541delAA, 542delAC, 543delCC, 544delCC, 
L 549delAA, 550delAT, 551delTC, 552delCC, 
B 557delCT, 558delTT, 559delTG, 560delGC, 
!o 565delAA, 566delAA, 567delAC, 568delCC, 
nj 573delCT, 574delTC, 575delCA, 576delAG, 
O 581delCC, 582delCA, 583delAA, 584delAC, 
^ 589delCT, 590delTA, 591delAA, 592delAC, 
597delGG, 598delGA, 599delAA, 600delAC, 
25 605delGA, 606delAG, 607delGA, 608delAA, 
613delTG, 614delGA, 615delAG, 616delGG, 
621delAA, 622delAG, 623delGC, 624delCA, 
629delGA, 630delAT, 631delTA, 632delAC, 
637delCT, 638delTC, 639delCA, 640delAA, 
30 645delAC, 646delCG, 647delGT, 648delTC, 
653delCT, 654delTA, 655delAC, 656delCA, 
661delAA, 662delAT, 663delTT, 664delTG, 
669delTC, 670delCT, 671delTG, 672delGA, 
677delTT, 678delTC, 679delCT, 680delTG, 
35 685delAT, 686delTA, 687delAC, 688delCC, 
693delAA, 694delAT, 695delTA, 696delAA, 
701delAA, 702delAC, 703delCT, 704delTT, 
709delGC, 710delCA, 711delAG, 712delGT, 
717delGG, 7l8delGA, 719delAG, 720delGA, 



417delGA, 418delAG, 419delGT, 420delTA, 

425delAA, 426delAA, 427delAC, 428delCA, 

433delAT, 434deITA, 435delAA, 436delAT, 

441delGC, 442delCA, 443delAA, 444delAA, 

449delGG, 450delGA, 451delAA, 452delAA, 

457delAC, 458delCT, 459delTC, 460delCT, 

465delGA, 466delAA, 467delAC, 468delCA, 

473delAA, 474delAA, 475delAA, 476delAG, 

481delAA, 482delAG, 483delGT, 484delTT, 

489delAT, 490delTC, 491delCA, 492delAT, 

497delAA, 498delAG, 499delGT, 500delTA, 

505delGC, 506delCT, 507delTA, 508delAC, 

513delAA, 514delAC, 515delCC, 516delCG, 

521delCA, 522delAA, 523delAA, 524delAA, 

529delTT, 530delTC, 531delCT, 532delTA, 

537delAG, 538delGT, 539delTG, 540delGA, 

545delCG, 546delGA, 547delAA, 548delAA, 

553delCT, 554delTT, 555delTC, 556delCC, 

561delCA, 562delAG, 563delGG, 564delGA, 

569delCA, 570delAG, 571delGT, 572delTC, 

577deIGT, 578delTG, 579delGT, 580delTC, 

585delCT, 586delTC, 587delCT, 588delTC, 

593delCC, 594delCT, 595delTT, 596delTG, 

601delCT, 602delTG, 603delGT, 604delTG, 

609delAC, 610delCT, 611delTC, 612delCT, 

617delGA, 618delAC, 619delCA, 620delAA, 

625delAG, 626delGC, 627delCG, 628delGG, 

633delCA, 634delAA, 635delAC, 636delCC, 

641 del AA, 642delAA, 643delAG, 644delGA, 

649delCT, 650delTG, 651delGT, 652delTC, 

657delAT, 658delTT, 659delTG, 660delGA, 

665delGG, 666delGG, 667delGA, 668delAT, 

673delAT, 674delTT, 675delTC, 676delCT, 

681delGA, 682delAA, 683delAG, 684delGA, 

689delCG, 690delGT, 691delTT, 692delTA, 

697delAG, 698delGG, 699delGC, 700delCA, 

705delTA, 706delAT, 707delTT, 708delTG, 

713delTG, 714delGT, 715delTG, 716delGG, 

721delAT, 722delTC, 723delCA, 724delAA, 
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725delAG, 726delGA, 727delAA, 728delAT, 729delTT, 730delTG, 731delGT, 732delTT, 
733delTA, 734delAC, 735delCA, 736delAA, 737delAA, 738delAT, 739delTC, 740delCA, 
741delAC, 742delCC, 743delCC, 744delCC, 745delCT, 746delTC, 747delCA, 748delAA, 
749delAG, 750delGG, 751delGA, 752delAA, 753delAC, 754delCC, 755delCA, 756delAG, 
757delGG, 758delGG, 759delGA, 760delAT, 761delTG, 762delGA, 763delAA, 764delAA, 
765delAT, 766delTC, 767delCA, 768delAG, 769delGT, 770delTT, 771delTT, 772delTG, 
773delGG, 774delGA, 775delAT, 776delTT, 777delTC, 778delCT, 779delTG, 780delGC, 
781delCA, 782delAA, 783delAA, 784delAA, 785delAA, 786delAA, 787delAG, 788delGG, 
789delGC, 790delCT, 791delTG, 792delGC, 793delCT, 794delTT, 795delTG, 796delGT, 
797delTG, 798delGA, 799delAA, 800delAT, 801delTT, 802delTT, 803delTT, 804delTC, 
805delCT, 806delTG, 807delGA, 808delAG, 809delGA, 810delAC, 811delCG, 812delGG, 
813delGA, 814delAT, 815delTG, 816delGT, 817delTA, 818delAA, 819delAC, 820delCA, 
821delAA, 822delAA, 823delAT, 824delTA, 825delAC, 826delCT, 827delTG, 828delGA, 
829delAA, 830delAC, 831delCA, 832delAT, 833delTC, 834delCA, 835delAT, 836delTC, 
837delCA, 838delAA, 839delAC, 840delCC, 841delCC, 842delCA, 843delAG, 844delGT, 
845delTA, 846delAA, 847delAT, 848delTA, 849delAA, 850delAT, 851delTG, 852delGA, 
853delAT, 854delTT, 855delTT, 856delTG, 857delGA, 858delAA, 859delAC, 860delCA, 
861delAC, 862delCC, 863delCA, 864delAC, 865delCT, 866delTG, 867delGA, 868delAG, 
869delGA, 870delAA, 871delAG, 872delGC, 873delCG, 874delGT, 875delTG, 876delGC, 
877delCA, 878delAG, 879delGC, 880delCT, 881delTG, 882delGA, 883delAG, 884delGA, 
885delAG, 886delGG, 887delGC, 888delCA, 889delAT, 890delTC, 891delCC, 892delCA, 
893delAG, 894delGA, 895delAA, 896delAA, 897delAA, 898delAG, 899delGT, 900delTA, 
901delAT, 902delTC, 903delCA, 904delAG, 905delGG, 906delGG, 907delGT, 908delTA, 
909delAG, 910delGT, 911delTT, 912delTC, 913delCT, 914delTG, 915delGT, 916delTT, 
917delTT, 918delTC, 919delCA, 920delAA, 921delAA, 922delAC, 923delCT, 924delTT, 
925delTG, 926delGC, 927delCA, 928delAT, 929delTG, 930delGT, 931delTG, 932delGG, 
933delGA, 934delAG, 935delGC, 936delCC, 937delCA, 938delAT, 939delTG, 940delGT, 
94ldelTG, 942delGG, 943delGC, 944delCA, 945delAC, 946delCA, 947delAA, 948delAA, 
949delAT, 950delTA, 951delAC, 952delgT, 953delTC, 954delCA, 955delAT, 956delTG, 
957delGC, 958delCC, 959delCA, 960delAG, 961delGC, 962delCT, 963delTC, 964delCA, 
965delAT, 966delTT, 967delTA, 968delAC, 969delCA, 970delAG, 971delGC, 972delCA, 
973delAT, 974delTG, 975delGA, 976delAG, 977delGA, 978delAA, 979deIAC, 980delCA, 
981delAG, 982delGC, 983delCA, 984delAG, 985delGT, 986delTT, 987delTT, 988delTA, 
989delAT, 990delTT, 991delTA, 992delAC, 993delCT, 994delTC, 995delCA, 996delAC, 
997delCT, 998delTA, 999delAA, lOOOdelAA, lOOldelAG, 1002delGA, 1003delAC, 
1004delCA, 1005delAG, 1006delGA, 1007delAA, 1008delAT, 1009delTG, lOlOdelGA, 
lOlldelAA, 1012delAT, 1013delTG, lOHdelGT, 1015delTA, 1016delAG, 1017delGA, 
1018delAA, 1019delAA, 1020delAA, 1021delAG, 1022delGG, 1023delGC, 1024delCT, 
1025delTG, 1026delGA, 1027delAA, 1028delAT, 1029delTT, 1030delTC, 1031delCT, 
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1032delTG, 

1039delAA, 

1046delAC, 

!053delGG, 

1060delCA, 

1067delCC, 

1074delAA, 

1081delGG, 

1088delAA, 

1095delGA, 

1102delGT, 

1109delTA, 

1116delAC, 

1123delGC, 

1130delAA, 

1137delGT, 

1 144delTG, 

1151delTG, 

1158delCT, 

1165delAG, 

1172delAG, 

1179delAA, 

1186delAG, 

1193delGC, 

1200delTC, 

1207delAT, 

1214delAG, 

1221delGA, 

1228delTT, 

1235delGA, 

1242delCT, 

1249delGC, 

1256delTC, 

1263delGT, 

1270delAG, 

1277delTT, 

1284delAG, 

1291delAA, 

1298delAG, 



1033delGT, 
1040delAA, 
1047delCA, 
1054delGC, 
1061delAA, 
1068delCA, 
1075delAC, 
1082delGG, 
1089delAG, 
1096delAA, 
1103delTA, 
HlOdelAG, 
1117delCT, 
1124delCA, 
1131delAA, 
1138delTA, 
1145delGA, 
1152delGA, 
1159delTG, 
1166delGA, 
1173delGA, 
1180delAT, 
1187delGA, 
1194delCC, 
1201delCA, 
1208delTC, 
1215delGA, 
1222delAA, 
1229delTC, 
1236delAT, 
1243delTA, 
1250delCA, 
1257delCA, 
l264delTT, 
1271delGT, 
1278delTC, 
1285delGT, 
1292delAC, 
1299delGG, 



1034delTA, 
1041delAG, 
1048delAG, 
1055delCT, 
1062delAG, 
1069delAA, 
1076delCA, 
1083delGC, 
1090delGT, 
1097delAA, 
1104delAA, 
lllldelGG, 
1118delTC, 
1125delAC, 
1132delAA, 
1139delAG, 
1146delAA, 
1153delAT, 
1160delGT, 
1167delAG, 
1174delAA, 
1181delTA, 
1188delAA, 
1195delCA, 
1202delAG, 
1209delCC, 
1216delAT, 
1223delAG, 
1230delCC, 
1237delTA, 
1244delAA, 
1251 del AG, 
1258delAG, 
1265delTA, 
1272delTG, 
1279delCC, 
1286delTG, 
1293delCT, 
1300delGT, 



1035delAA, 
1042delGC, 
1049delGC, 
1056delTT, 
1063delGG, 
1070delAC, 
1077delAG, 
1084delCT, 
1091delTA, 
1098delAC, 
1105delAT, 
1112delGC, 
1119delCC, 
1126delCA, 
1133delAA, 
1140delGA, 
1147delAT, 
1154delTC, 
1161delTG, 
1168delGA, 
1175delAT, 
1182delAA, 
1189delAA, 
1196delAT, 
1203delGA, 
1210delCT, 
1217delTA, 
1224delGA, 
1231delCT, 
1238delAA, 
1245delAA, 
1252delGC, 
1259delGA, 
1266delAA, 
1273delGG, 
1280delCA, 
1287delGA, 
1294delTG, 
OOldelTT, 



1036delAT, 
1043delCA, 
1050delCC, 
1057delTA, 
1064delGA, 
1071delCA, 
1078delGA, 
1085delTG, 
1092delAA, 
1099delCA, 
1106delTG, 
1113delCG, 
1120delCC, 
1127delAG, 
1134delAA, 
1 141 del AT, 
1148delTG, 
1155deiCC, 
1162delGT, 
1169delAA, 
1176delTG, 
1183delAG, 
1190delAC, 
1197delTG, 
1204delAG, 
1211delTA, 
1218delAC, 
1225delAT, 
1232delTT, 
1239delAC, 
1246delAT, 
1253delCA, 
1260delAA, 
1267delAT, 
1274delGT, 
1281delAG, 
1288delAT, 
1295delGT, 
1302delTC, 



1037delTA, 
1044delAA, 
1051delCT, 
1058delAG, 
1065delAG, 
1072delAT, 
1079delAT, 
1086delGG, 
1093delAG, 
HOOdelAT, 
1107delGA, 
1114delGG, 
1121delCA, 
1128delGA, 
1135delAG, 
1142delTC, 
1149delGC, 
1156delCC, 
1163delTG, 
1170delAA, 
1177delGG, 
1184delGC, 
1191delCT, 
1198delGC, 
1205delGA, 
1212delAG, 
1219delCT, 
1226delTG, 
1233delTG, 
1240delCA, 
1247delTA, 
1254delAT, 
1261delAA, 
1268delTG, 
1275delTT, 
1282delGA, 
1289delTG, 
1296delTT, 
1303delCT, 



1038delAA, 
1045delAA, 
1052delTG, 
1059delGC, 
1066delGC, 
1073delTA, 
1080delTG, 
1087delGA, 
1094delGG, 
HOldelTG, 
1108delAT, 
1115delGA, 
1122delAG, 
1129delAA, 
1136delGG, 
1143delCT, 
1150delCT, 
1157delCC, 
1164delGA, 
1171delAA, 
1178delGA, 
1185delCA, 
1 192delTG, 
1199delCT, 
1206delAA, 
1213delGA, 
1220delTG, 
1227delGT, 
1234delGG, 
1241 del AC, 
1248delAG, 
1255delTT, 
1262delAG, 
1269delGA, 
1276delTT, 
1283delAA, 
1290delGA, 
1297delTA, 
1304delTG, 



220 



Mutations in the BRCA1 Gene 
Attorney Docket No: 05371.0032 999 



1305delGA, 1306delAT, 1307delTG, 

1312delCA, 1313delAC, 1314delCA, 

1319delTG, 1320delGG, 1321delGG, 

1326delTC, 1327delCT, 1328delTG, 

5 1333delCA, 1334delAA, 1335delAA, 

1340delCA, 1341delAA, 1342delAA, 

1347delGC, 1348delCT, 1349delTG, 

1354delTA, 1355delAT, 1356delTT, 

1361delCG, 1362delGT, 1363delTT, 

AO 1368delAA, 1369delAT, 1370delTG, 

S 1375delTA, 1376delAG, 1377delGA, 

£ 1382delAT, 1383delTA, 1384delAT, 

tti 1389delGG, 1390delGT, 1391delTT, 

W 1396delCA, 1397delAG, 1398delGA, 

ft 1403delAA, 1404delAT, 1405delTA, 

i 1410delTT, 1411delTA, 1412delAC, 

: !i 1417delCC, 1418delCA, 1419delAG, 

t :l 1424delTC, 1425delCC, 1426delCT, 

h 1431delGA, 1432delAG, 1433delGG, 

m 1438delTA, 1439delAA, 1440delAT, 

ni 1445delTA, 1446delAA, 1447delAA, 

O 1452delGA, 1453delAA, 1454delAA, 

H 1459delTT, 1460delTC, 1461delCA, 

1466delCA, 1467delAA, 1468delAA, 

25 1473delGT, 1474delTA, 1475delAG, 

1480delGT, 1481delTA, 1482delAA, 

1487delTG, 1488delGA, 1489delAA, 

1494delAA, 1495delAA, 1496delAA, 

1501delTT, 1502delTG, 1503delGG, 

30 1508delAA, 1509delAC, 1510delCC, 

1515delCG, 1516delGG, 1517delGA, 

1522delAG, 1523delGG, 1524delGC, 

1529delCC, 1530delCT, 1531delTC, 

1536delAA, 1537delAC, 1538delCT, 

35 1543delGC, 1544delCC, 1545delCA, 

1550delAA, 1551delAC, 1552delCT, 

!557delAA, 1558delAT, 1559delTC, 

1564delTT, 1565delTA, 1566delAT, 

1571delAG, 1572delGC, 1573delCA, 



1308delGA, 1309delAC, 1310delCT, 1311delTC, 

1315delAT, 1316delTG, 1317delGA, 1318delAT, 

1322delGG, 1323delGA, 1324delAG, 1325delGT, 

1329delGA, 1330delAA, 1331delAT, 1332delTC, 

1336delAT, 1337delTG, l338delGC, 1339delCC, 

1343delAG, 1344delGT, 1345delTA, 1346delAG, 

1350delGA, 1351delAT, 1352delTG, 1353delGT, 

1357delTG, 1358delGG, 1359delGA, 1360delAC, 

1364delTC, 1365delCT, 1366delTA, 1367delAA, 

1371delGA, 1372delAG, 1373delGG, 1374delGT, 

1378delAT, 1379delTG, 1380delGA, 1381delAA, 

1385delTT, 1386delTC, 1387delCT, 1388delTG, 

1392delTC, 1393delCT, 1394delTT, 1395delTC, 

1399delAG, 1400delGA, 1401delAA, 1402delAA, 

1406delAG, 1407delGA, 1408delAC, 1409delCT, 

1413delCT, 1414delTG, 1415delGG, 1416delGC, 

1420delGT, 1421delTG, 1422delGA, 1423delAT, 

1427delTC, 1428delCA, 1429delAT, 1430delTG, 

1434delGC, 1435delCT, 1436delTT, 1437delTT, 

1441delTA, 1442delAT, 1443delTG, 1444delGT, 

1448delAA, 1449delAG, 1450delGT, 1451delTG, 

1455delAG, 1456delGA, 1457delAG, 1458delGT, 

1462delAC, 1463delCT, 1464delTC, 1465delCC, 

1469delAT, 1470delTC, 1471delCA, 1472delAG, 

1476delGA, 1477delAG, 1478delGA, 1479delAG, 

1483delAT, 1484delTA, 1485delAT, 1486delTT, 

1490delAG, 1491delGA, 1492delAC, 1493delCA, 

1497delAT, 1498delTA, 1499delAT, 1500delTT, 

1504delGG, 1505delGA, 1506delAA, 1507delAA, 

1511delCT, 1512delTA, 1513delAT, 1514delTC, 

1518delAA, 1519delAG, 1520delGA, 1521delAA, 

1525delCA, 1526delAA, !527delAG, 1528delGC, 

1532delCC, 1533delCC, 1534delCC, 1535delCA, 

1539delTT, 1540delTA, 1541deIAA, 1542delAG,- 

1546delAT, 1547delTG, 1548delGT, 1549delTA, 

1553delTG, 1554delGA, 1555delAA, 1556delAA, 

1560delCT, 1561delTA, 1562delAA, 1563delAT, 

1567delTA, 1568delAG, 1569delGG, 1570delGA, 

1574delAT, 1575delTT, 1576delTT, 1577delTG, 
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1578delGT, 1579delTT, 1580delTA, 

1585deIAG, 1586delGC, 1587delCC, 

1592delGA, 1593delAT, 1594delTA, 

1599delCA, 1600delAA, 1601delAG, 

5 1606delGT, 1607delTC, 1608delCC, 

1613delCA, 1614delAC, 1615delCA, 

1620delAA, 1621delAA, 1622delAT, 

1627delAG, 1628delGC, 1629delCG, 

1634delAA, 1635delAG, 1636delGG, 

10 !641delCC, 1642delCT, 1643delTA, 

1 1648delCA, 1649delAG, 1650delGG, 

5 1655delTC, 1656delCA, 1657delAT, 

ffl 1662delGA, 1663delAG, 1664delGG, 

ft: 1669delTT, 1670delTA, 1671delAT, 

f5 1676delGA, 1677delAA, 1678delAA, 

S 1683delGA, 1684delAT, 1685delTT, 

Ul 1690delCA, 1691delAG, 1692delGT, 

L 1697delAA, 1698delAA, 1699delAG, 

O 1704delCC, 1705delCT, 1706delTG, 

§0 1711delTG, 1712delGA, 1713delAT, 

m 1718delTC, 1719delCA, 1720delAG, 

Q 1725delAC, 1726delCT, 1727delTA, 

^ 1732delAA, 1733delAA, 1734delAC, 

1739delGC, 1740delCA, 1741delAG, 

25 1746delGG, 1747delGT, 1748delTC, 

1753delTG, 1754delGA, 1755delAT, 

1760delTA, 1761delAT, l762delTT, 

1767delAA, 1768delAT, 1769delTA, 

1774delGT, 1775delTC, 1776delCA, 

30 1781delGA, 1782delAA, 1783delAT, 

1788delAC, 1789delCA, 1790delAA, 

1795delGT, 1796delTG, 1797delGA, 

1802delTA, 1803delAT, 1804delTT, 

1809delAA, 1810delAT, 1811delTG, 

35 1816delAA, 1817delAA, 1818delAA, 

1823delTA, 1824delAA, 1825delAC, 

1830delAT, 1831delTA, 1832delAG, 

1837delCA, 1838delAC, 1839delCT, 

1844delAA, 1845delAA, 1846delAA, 



1581delAC, 1582delCT, 1583delTG, 1584delGA, 

1588delCA, 1589delAC, 1590delCA, 1591delAG, 

1595delAA, 1596delAT, 1597delTA, 1598delAC, 

1602delGA, 1603delAG, 1604delGC, 1605delCG, 

1609delCC, 1610delCC, !611delCT, 1612delTC, 

1616delAA, 1617delAA, 1618delAT, 1619delTA, 

1623delTT, 1624delTA, 1625delAA, 1626delAA, 

1630delGT, 1631delTA, 1632delAA, 1633delAA, 

1637delGA, 1638delAG, 1639delGA, 1640delAC, 

1644delAC, 1645delCA, 1646delAT, 1647delTC, 

1651delGC, 1652delCC, 1653delCT, 1654delTT, 

1658delTC, 1659delCC, 1660delCT, 1661delTG, 

1665delGA, 1666delAT, 1667delTT, 1668delTT, 

1672delTC, 1673delCA, 1674delAA, 1675delAG, 

1679delAG, 1680delGC, 1681delCA, 1682delAG, 

1686delTT, 1687delTG, 1688delGG, 1689delGC, 

1693delTT, 1694delTC, 1695delCA, 1696delAA, 

1700delGA, 1701delAC, 1702delCT, 1703delTC, 

1707delGA, 1708delAA, 1709delAA, 1710delAT, 

1714delTA, 1715delAA, 1716delAA, 1717delAT, 

1721delGG, 1722delGG, 1723delGA, 1724delAA, 

1728delAA, 1729delAC, 1730delCC, 1731delCA, 

1735delCG, 1736delGG, 1737delGA, 1738delAG, 

1742delGA, 1743delAA, 1744delAT, 1745delTG, 

1749delCA, 1750delAA, 1751delAG, 1752delGT, 

1756delTG, 1757delGA, 1758delAA, 1759delAT, 

1763delTA, 1764delAC, 1765delCT, 1766delTA, 

1770delAG, 1771delGT, 1772delTG, 1773delGG, 

1777delAT, 1778delTG, 1779delGA, 1780delAG, 

1784delTA, 1785delAA, 1786delAA, 1787delAA, 

1791delAA, 1792delAA, 1793delAG, 1794delGG, 

1798delAT, 1799delTT, 1800delTC, 1801delCT, 

1805deiTC, 1806delCA, 1807delAG, 1808delGA, 

1812delGA, 1813delAG, 1814delGA, 1815delAA, 

1819delAT, 1820delTC, 1821delCC, 1822delCT, 

1826delCC, 1827delCC, 1828delCA, 1829delAA, 

1833delGA, 1834delAA, 1835delAT, 1836delTC, 

1840delTC, 1841delCG, 1842delGA, 1843delAA, 

1847delAG, 1848delGA, 1849delAA, 1850delAT, 
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1851delTC, 1852delCT, 1853delTG, 

1858delTC, 1859delCA, 1860delAA, 

1865delGA, 1866delAA, 1867delAA, 

1872delGA, 1873delAA, 1874delAC, 

5 1879delTA, 1880delAA, 1881delAG, 

1886delCA, 1887delAG, 1888delGT, 

1893delAG, 1894delGC, 1895delCA, 

1900delTG, 1901delGG, 1902delGA, 

1907delCG, 1908delGA, 1909delAA, 

10 1914delAA, 1915delAT, 1916delTA, 

O 1921deIAC, 1922delCA, 1923delAA, 

m 1928delAA, 1929delAA. 1930delAA, 

f 1935delCC, 1936delCT, 1937delTA, 

1 J 1942delAG, 1943delGA, 1944delAA, 

1949delGC, 1950delCT, 1951delTG, 

ui !956delAG, 1957delGG, 1958delGA, 

m 1963delCT, 1964delTT, 1965delTC, 

1970delCA, 1971 del AG, 1972delGG, 

H- 1977delAT, 1978delTT, !979delTC, 

p 1984delCG, 1985delGC, 1986delCT, 

J 1991delAC, 1992delCT, 1993delTA, 

yj: 1998delGT, 1999delTC, 2000delCA, 

SJ 2005delGA, 2006delAA, 2007delAA, 

2012delAA, 2013delAG, 2014delGC, 

25 2019delCC, 2020delCT, 2021delTA, 

2026delGT, 2027delTA, 2028delAC, 

2033delAT, 2034delTT, 2035delTG, 

2040delAT, 2041delTT, 2042delTG, 

2047delGT, 2048delTT, 2049delTG, 

30 2054delTA, 2055delAG, 2056delGC, 

2061delGA, 2062delAA, 2063delAG, 

2068delTA, 2069delAA, 2070delAA, 

2075delAA, 2076delAA, 2077delAA, 

2082delTA, 2083delAC, 2084delCA, 

35 2089delAA, 2090delAA, 2091delAT, 

2096delAG, 2097delGT, 2098delTC, 

2103delCA, 2104delAC, 2105delCA, 

2110delGA, 2111delAA, 2112delAA, 

2117delAC, 2118delCA, 2119delAA, 



1854delGC, 1855delCT, 1856delTT, 1857delTT, 

1861delAA, 1862delAA, 1863delAC, 1864delCG, 

1868delAG, 1869delGC, 1870delCT, 1871delTG, 

1875delCC, 1876delCT, 1877delTA, 1878delAT, 

1882delGC, 1883delCA, 1884delAG, 1885delGC, 

1889delTA, 1890delAT, 1891delTA, 1892delAA, 

1896delAA, 1897delAT, 1898delTA, 1899delAT, 

1903delAA, 1904delAC, 1905delCT, 1906delTC, 

1910delAT, 1911delTT, 1912delTA, 1913delAA, 

1917delAT, 1918delTC, 1919delCC, 1920delCA, 

1924deiAT, 1925delTT, 1926delTC, 1927delCA, 

1931delAG, 1932delGC, 1933delCA, 1934delAC, 

1938delAA, 1939delAA, 1940delAA, 1941delAA, 

1945delAT, 1946delTA, 1947delAG, 1948delGG, 

1952delGA, 1953delAG, 1954delGG, 1955delGA, 

1959delAA, 1960delAG, 1961delGT, 1962delTC, 

1966delCT, 1967delTA, 1968delAC, 1969delCC, 

1973delGC, 1974delCA, 1975delAT, 1976delTA, 

1980delCA, 1981delAT, 1982delTG, 1983delGC, 

1987delTT, 1988delTG, 1989delGA, 1990delAA, 

1994delAG, 1995delGT, 1996delTA, 1997delAG, 

2001delAG, 2002delGT, 2003delTA, 2004delAG, 

2008delAT, 2009delTC, 2010delCT, 2011delTA, 

2015delCC, 2016delCC, 2017delCA, 2018delAC, 

2022delAA, 2023delAT, 2024delTT, 2025delTG, 

2029delCT, 2030delTG, 2031delGA, 2032delAA, 

2036delGC, 2037delCA, 2038delAA, 2039delAA, 

2043delGA, 2044delAT, 2045delTA, 2046delAG, 

2Q50delGT, 2051delTT, 2052delTC, 2053delCT, 

2057delCA, 2058delAG, 2059delGT, 2060delTG, 

2064delGA, 2065delAG, 2066delGA, 2067delAT, 

2071 del AG, 2072delGA, 2073delAA, 2074delAA, 

2078delAA, 2079delAA, 2080delAG, 2081delGT, 

2085delAA, 2086delAC, 2087delCC, 2088delCA, 

2092delTG, 2093delGC, 2094delCC, 2095delCA, 

2099delCA, 2100delAG, 2101delGG, 2102delGC, 

2106delAG, 2107delGC, 2108delCA, 2109delAG, 

2113delAC, 2114delCC, 2115delCT, 2116delTA, 

2120delAC, 2121delCT, 2122delTC, 2123delCA, 
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2124delAT, 2125delTG, 2126delGG, 

2131delGT, 2132delTA, 2133delAA, 

2138delAC, 2139delCC, 2140delCT, 

2145delAC, 2146delCT, 2147delTG, 

5 2152delCC, 2153delCA, 2154delAA, 

2159delGA, 2160delAG, 2161delGT, 

2166delAA, 2167delAG, 2168delGC, 

2173delAT, 2174delTG, 2175delGA, 

2180delGA, 2181delAC, 2182delCA, 

10 2187delAA, 2188delAA, 2189delAA, 

j 2194delAT, 2195delTG, 2196delGA, 

i 2201delTG, 2202delGA, 2203delAT, 

i 2208delTT, 2209delTC, 2210delCC, 

Hi 2215delAG, 2216delGC, 2217delCT, 

% 2222delGT, 2223delTT, 2224delTA, 

S 2229delAA, 2230delAT, 2231delTG, 

m 2236delCT, 2237delTG, 2238delGG, 

L 2243delTT, 2244delTT, 2245delTT, 

fc| 2250delAA, 2251delAG, 2252delGT, 

120 2257delCA, 2258delAA, 2259delAA, 

III 2264delCA, 2265delAG, 2266delGT, 

Q 2271delCT, 2272delTT, 2273delTA, 

H ' 2278delAA, 2279delAT, 2280delTT, 

2285delCA, 2286delAA, 2287delAT, 

25 2292delAG, 2293delGC, 2294delCC, 

2299delCA, 2300delAA, 2301delAG, 

2306delAG, 2307delGA, 2308delAA, 

2313delGA, 2314delAA, 2315delAG, 

2320delAA, 2321delAC, 2322delCT, 

30 2327delAA, 2328delAC, 2329delCA, 

2334delAA, 2335delAA, 2336delAG, 

2341delCT, 2342delTA, 2343delAA, 

2348delTG, 2349delGC, 2350delCT, 

2355delGA, 2356delAC, 2357delCC, 

35 2362delAA, 2363delAG, 2364delGA, 

2369delCA, 2370delAT, 2371delTG, 

2376delAG, 2377delGT, 2378delTG, 

2383delAA, 2384delAA, 2385delAG, 

2390delTT, 2391delTT, 2392delTG, 



2127delGA, 2128delAA, 2129delAG, 2130delGG, 

2134delAA, 2135delAG, 2136delGA, 2137delAA, 

2141delTG, 2142delGC, 2143delCA, 2144delAA, 

2148delGG, 2149delGA, 2150delAG, 2151delGC, 

2155delAG, 2156delGA, 2157delAA, 2158delAG, 

2162delTA, 2163delAA, 2164delAC, 2165delCA, 

2169delCC, 2170delCA, 2171delAA, 2172delAA, 

2176delAA, 2177delAC, 2178delCA, 2179delAG, 

2183delAA, 2184delAG, 2185delGT, 2186delTA, 

2190delAG, 2191delGA, 2192delAC, 2193delCA, 

2197delAC, 2198delCA, 2199delAG, 2200delGT, 

2204delTA, 2205delAC, 2206delCT, 2207delTT, 

2211delCC, 2212delCA, 2213delAG, 2214delGA, 

2218delTG, 2219delGA, 2220delAA, 2221delAG, 

2225delAA, 2226delAC, 2227delCA, 2228delAA, 

2232delGC, 2233delCA, 2234delAC, 2235delCC, 

2239delGT, 2240delTT, 2241delTC, 2242delCT, 

2246delTA, 2247delAC, 2248delCT, 2249delTA, 

2253delTG, 2254delGT, 2255delTT, 2256delTC, 

2260delAT, 2261delTA, 2262delAC, 2263delCC, 

2267delTG, 2268delGA, 2269delAA, 2270delAC, 

2274delAA, 2275delAA, 2276delAG, 2277delGA, 

2281delTT, 2282delTG, 2283delGT, 2284delTC, 

2288delTC, 2289delCC, 2290delCT, 2291delTA, 

2295delCT, 2296delTT, 2297delTC, 2298delCC, 

2302delGA, 2303delAG, 2304delGA, 2305delAA, 

2309delAA, 2310delAA, 2311delAA, 2312delAG, 

2316delGA, 2317delAG, 2318delGA, 2319delAA, 

23.23delTA, 2324delAG, 2325delGA, 2326delAA, 

2330delAG, 2331delGT, 2332delTT, 2333delTA, 

2337delGT, 2338delTG, 2339delGT, 2340delTC, 

2344delAT, 2345delTA, 2346delAA, 2347delAT, 

2351delTG, 2352delGA, 2353delAA, 2354delAG, 

2358delCC, 2359delCC, 2360delCA, 2361delAA, 

2365delAT, 2366delTC, 2367delCT, 2368delTC, 

2372delGT, 2373delTT, 2374delTA, 2375delAA, 

2379delGG, 2380delGA, 2381delAG, 2382delGA, 

2386delGG, 2387delGG, 2388delGT, 2389delTT, 

2393delGC, 2394delCA, 2395delAA, 2396delAA, 
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2397delAC, 2398delCT, 2399delTG, 

2404delGA, 2405delAT, 2406delTC, 

2411delAG, 2412delGA, 2413delAG, 

2418delAG, 2419delGC, 2420delCA, 

5 2425delTT, 2426delTT, 2427delTC, 

2432delGG, 2433delGT, 2434delTA, 

2439delGG, 2440delGT, 2441delTA, 

2446delAT, 2447delTT, 2448delTA, 

2453delCA, 2454delAC, 2455delCT, 

10 2460delGA, 2461delAA, 2462delAA, 

1 2467delTC, 2468delCT, 2469delTC, 

1 2474delAC, 2475delCT, 2476delTG, 

5 2481delGT, 2482delTT, 2483delTA, 
ffi 2488delCT, 2489delTC, 2490delCT, 
m 2495delGA, 2496delAA, 2497delAG, 
W 2502delAA, 2503delAA, 2504delAA, 

6 2509delAA, 2510delAC, 2511delCC, 
f. 2516delTA, 2517delAA, 2518delAA, 
P 2523delGT, 2524delTG, 2525delGA, 
jfi 2530delAG, 2531delGT, 2532delTG, 
Hi 2537delAG, 2538delGC, 2539delCA, 
Q 2544delGA, 2545delAA, 2546delAA, 
M- 2551delCC, 2552delCA, 2553delAA, 

2558delAC, 2559delCT, 2560delTA, 

25 2565delCA, 2566delAT, 2567delTG, 

2572delGT, 2573delTT, 2574delTC, 

2579delAG, 2580delGA, 2581delAT, 

2586delAG, 2587delGA, 2588delAA, 

2593delAC, 2594delCA, 2595delAC, 

30 2600delAG, 2601delGG, 2602delGC, 

2607delAA, 2608delAG, 2609delGT, 

2614delCA, 2615delAT, 2616delTT, 

2621delAC, 2622delCA, 2623delAT, 

2628delGT, 2629delTT, 2630delTA, 

35 2635delAC, 2636delCA, 2637delAG, 

2642delGG, 2643delGA, 2644delAA, 

2649delAG, 2650delGC, 2651delCA, 

2656delAA, 2657delAA, 2658delAT, 

2663delAG, 2664delGA, 2665delAA, 



2400delGA, 2401delAA, 2402delAA, 2403delAG, 

2407delCT, 2408delTG, 2409delGT, 2410delTA, 

2414delGA, 2415delAG, 2416delGT, 2417delTA, 

2421delAG, 2422delGT, 2423delTA, 2424delAT, 

2428delCA, 2429delAC, 2430delCT, 2431delTG, 

2435delAC, 2436delCC, 2437delCT, 2438delTG, 

2442delAC, 2443delCT, 2444delTG, 2445delGA, 

2449delAT, 2450delTG, 2451delGG, 2452delGC, 

2456delTC, 2457delCA, 2458delAG, 2459delGG, 

2463delAG, 2464delGT, 2465delTA, 2466delAT, 

2470delCG, 2471delGT, 2472delTT, 2473delTA, 

2477delGG, 2478delGA, 2479delAA, 2480delAG, 

2484delAG, 2485delGC, 2486delCA, 2487delAC, 

2491delTA, 2492delAG, 2493delGG, 2494delGG, 

2498delGG, 2499delGC, 2500delCA, 2501delAA, 

2505delAC, 2506delCA, 2507delAG, 2508delGA, 

2512delCA, 2513delAA, 2514delAA, 2515delAT, 

2519delAT, 2520delTG, 2521delGT, 2522delTG, 

2526delAG, 2527delGT, 2528delTC, 2529delCA, 

2533delGT, 2534delTG, 2535delGC, 2536delCA, 

2540delAT, 2541delTT, 2542delTT, 2543delTG, 

2547delAA, 2548delAC, 2549delCC, 2550delCC, 

2554delAG, 2555delGG, 2556delGG, 2557delGA, 

2561delAA, 2562delAT, 2563delTT, 2564delTC, 

2568delGG, 2569delGT, 2570delTT, 2571delTG, 

2575delCC, 2576delCA, 2577delAA, 2578delAA, 

2582delTA, 2583delAA, 2584delAT, 2585delTA, 

2589delAA, 2590delAT, 2591delTG, 2592delGA, 

25©6delCA, 2597delAG, 2598delGA, 2599delAA, 

2603delCT, 2604delTT, 2605delTT, 2606delTA, 

2610delTA, 2611delAT, 2612delTC, 2613delCC, 

2617delTG, 2618delGG, 2619delGG, 2620delGA, 

2624delTG, 2625delGA, 2626delAA, 2627delAG, 

2631delAA, 2632delAC, 2633delCC, 2634delCA, 

2638delGT, 2639delTC, 2640delCG, 2641delGG, 

2645delAA, 2646delAC, 2647delCA, 2648delAA, 

2652delAT, 2653delTA, 2654delAG, 2655delGA, 

2659delTG, 2660delGG, 2661delGA, 2662delAA, 

2666delAA, 2667delAG, 2668delGT, 2669delTG, 
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2670delGA, 


2671 del AA, 


2672delAC, 




2677delAT, 


2678delTG, 


2679delGC, 




2684delGT, 


2685delTA, 


2686delAT, 




2691delCA, 


2692delAG, 


2693delGA, 


5 


2698delCA, 


2699delAT, 


2700delTT, 




2705delGG, 


2706delGT, 


2707delTT, 




2712delAA, 


2713delAG, 


2714delGC, 




2719delAG, 


2720delGT, 


2721delTC, 




2726delTG, 


2727delGC, 


2728delCT, 


w 


2733delTT, 


2734delTT, 


2735delTT, 




2740delAT, 


2741delTC, 


2742delCC, 




2747delAA, 


2748delAA, 


2749delAT, 




2754delGA, 


2755delAA, 


2756delAG, 




2761delAA, 


2762delAT, 


2763delTG, 


If 


2768delAA, 


2769delAC, 


2770delCA, 


m 


2775delTC, 


2776deiCT, 


2777delTG, 




2782delAC, 


2783delCT, 


2784delTC, 




2789delGT, 


2790delTC, 


2791delCC, 




2796delAA, 


2797delAG, 


2798delGA, 


20 


2803delAA, 


2804delAA, 


2805delAG, 


III 


2810delAA, 


2811delAA, 


2812delAA, 




2817delAC, 


2818delCT, 


2819delTT, 




2824delAA, 


2825delAT, 


2826delTG, 




2831delAC, 


2832delCA, 


2833delAA, 


25 


2838delGA, 


2839delAA, 


2840delAG, 




2845delAT, 


2846delTC, 


2847delCA, 




2852delAA, 


2853delAA, 


2854delAG, 




2859delGA, 


2860delAG, 


2861delGT, 




2866delAT, 


2867delTA, 


2868delAT, 


30 


2873delGC, 


2874delCC, 


2875delCT, 




2880delCA, 


2881delAG, 


2882delGA, 




2887delTT, 


2888delTA, 


2889delAA, 




2894delCA, 


2895delAC, 


2896delCT, 




2901delGG, 


2902delGC, 


2903delCT, 


35 


2908delCT, 


2909delTG, 


2910delGT, 




2915delTG, 


2916delGG, 


2917delGT, 




2922delAA, 


2923delAA, 


2924delAG, 




2929delAG, 


2930delGC, 


2931delCC, 




2936delTG, 


2937delGA, 


2938delAT, 



2673delCT, 2674delTT, 2675delTG, 2676delGA, 

2680delCT, 2681delTC, 2682delCA, 2683delAG, 

2687delTT, 2688delTT, 2689delTG, 2690delGC, 

2694delAA, 2695delAT, 2696delTA, 2697delAC, 

2701delTC, 2702delCA, 2703delAA, 2704delAG, 

2708delTT, 2709delTC, 2710delCA, 2711delAA, 

2715delCG, 2716delGC, 2717delCC, 2718delCA, 

2722delCA, 2723delAT, 2724delTT, 2725delTT, 

2729delTC, 2730delCT, 2731delTG, 2732delGT, 

2736delTC, 2737delCA, 2738delAA, 2739delAA, 

2743delCA, 2744delAG, 2745delGG, 2746delGA, 

2750delTG, 2751delGC, 2752delCA, 2753delAG, 

2757delGA, 2758delAG, 2759delGG, 2760delGA, 

2764delGT, 2765delTG, 2766delGC, 2767delCA, 

2771delAT, 2772delTT, 2773delTC, 2774delCT, 

2778delGC, 2779delCC, 2780delCC, 2781delCA, 

2785delCT, 2786delTG, 2787delGG, 2788delGG, 

2792delCT, 2793delTT, 2794delTA, 2795delAA, 

2799delAA, 2800delAA, 2801delAC, 2802delCA, 

2806delGT, 2807delTC, 2808delCC, 2809delCA, 

2813delAG, 2814delGT, 2815delTC, 2816delCA, 

2820delTT, 2821delTT, 2822delTG, 2823delGA, 

2827delGT, 2828delTG, 2829delGA, 2830delAA, 

2834delAA, 2835delAA, 2836delAG, 2837delGG, 

2841delGA, 2842delAA, 2843delAA, 2844delAA, 

2848delAA, 2849delAG, 2850delGG, 2851delGA, 

2855delGA, 2856delAA, 2857delAT, 2858delTG, 

2862delTC, 2863delCT, 2864delTA, 2865delAA, 

2869delTC, 2870delCA, 2871delAA, 2872delAG, 

2876delTG, 2877delGT, 2878delTA, 2879delAC, 

2883delAC, 2884delCA, 2885delAG, 2886delGT, 

2890delAT, 2891delTA, 2892delAT, 2893delTC, 

2897delTG, 2898delGC, 2899delCA, 2900delAG, 

2904delTT, 2905delTT, 2906delTC, 2907delCC; 

2911delTG, 2912delGG, 2913delGT, 2914delTT, 

2918delTC, 2919delCA, 2920delAG, 2921delGA, 

2925delGA, 2926delAT, 2927delTA, 2928delAA, 

2932delCA, 2933delAG, 2934delGT, 2935delTT, 

2939delTA, 2940delAA, 2941delAT, 2942delTG, 
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2943delGC, 

2950delGT, 

2957delCA, 

2964delGG, 

2971delGG, 

2978delTC, 

2985delTC, 

2992delTC, 

2999delCA, 

3006delAC, 

3013delTC, 

3020delTC, 

3027delAA, 

3034delGA, 

3041delAC, 

3048delCC, 

3055delGT, 

3062delAC, 

3069delTT, 

3076delTC, 

3083delAT, 

3090delAA, 

3097delAA, 

3104delGA, 

3111delCT, 

3118delAG, 

3125delCT, 

3132delGA, 

3139delCA, 

3146delAC, 

3153delAG, 

3160delTG, 

3167delTG, 

3174delAT, 

3181delGT, 

3188delGA, 

3195delAT, 

3202delGT, 

3209delCA, 



2944delCC, 

2951delTA, 

2958delAA, 

2965delGC, 

2972delGT, 

2979delCT, 

2986delCT, 

2993delCA, 

3000delAA, 

3007delCT, 

3014delCA, 

3021delCC, 

3028delAA, 

3035delAC, 

3042delCA, 

3049delCA, 

3056delTA, 

3063delCC, 

3070delTT, 

3077delCA, 

3084delTT, 

3091delAA, 

3098delAT, 

3105delAA, 

3112delTG, 

3119delGG, 

3126delTT, 

3133delAA, 

3140delAA, 

3147delCC, 

3154delGA, 

3161delGG, 

3168delGA, 

3175delTT, 

3182delTA, 

3189delAG, 

3196delTT, 

3203delTA, 

3210delAT, 



2945delCA, 
2952delAG, 
2959delAA, 
2966delCT, 
2973delTT, 
2980delTA, 
2987delTC, 
2994delAG, 
3001delAC, 
3008delTG, 
30l5delAT, 
3022delCA, 
3029delAC, 
3036delCT, 
3043delAA, 
3050delAT, 
3057delAT, 
3064delCA, 
3071delTC, 
3078delAA, 
3085delTT, 
3092delAA, 
3099delTG, 
3106delAA, 
3113delGC, 
3120delGA, 
3127delTT, 
3134delAC, 
3141delAT, 
3148delCT, 
3155delAG, 
3162delGG, 
3169delAG, 
3176delTC, 
3183delAC, 
3190delGC, 
3197delTA, 
3204delAA, 
3211delTT, 



2946delAA, 
2953delGT, 
2960delAG, 
2967delTC, 
2974delTT, 
2981delAT, 
2988delCA, 
2995delGA, 
3002delCG, 
3009delGG, 
3016delTT, 
3023delAA, 
3030delCA, 
3037delTT, 
3044delAA, 
305tdelTA, 
3058delTA, 
3065delAC, 
3072delCC, 
3079delAG, 
3086delTG, 
3093delAC, 
3100delGT, 
3107delAA, 
3114delCT, 
3121delAA, 
3128delTG, 
3135delCA, 
3142delTG, 
3149delTG, 
3156delGA, 
3163delGA, 
3170delGA, 
3177delCC, 
3184delCA, 
3191delCA, 
3198delAG, 
3205delAT, 
3212delTA, 



2947delAA, 
2954delTA, 
2961delGG, 
2968delCT, 
2975delTT, 
2982delTC, 
2989delAG, 
2996delAG, 
3003delGA, 
3010delGA, 
3017delTA, 
3024delAA, 
3031delAT, 
3038delTT, 
3045delAA, 
3052delAT, 
3059delAC, 
3066delCT, 
3073delCC, 
3080delGT, 
3087delGT, 
3094delCT, 
3101delTA, 
3108delAA, 
3115delTA, 
3122delAA, 
3129delGA, 
3136delAT, 
3143delGT, 
3150delGA, 
3157delAA, 
3164delAA, 
SHldelAA, 
3178delCA, 
3185delAG, 
3192delAC, 
3199delGC, 
3206delTA, 
3213delAG, 



2948delAT, 
2955delAT, 
2962delGA, 
2969delTA, 
2976delTG, 
2983delCA, 
2990delGT, 
2997delGG, 
3004delAA, 
3011delAC, 
3018delAC, 
3025delAT, 
3032delTG, 
3039delTT, 
3046delAC, 
3053delTC, 
3060delCC, 
3067delTT, 
3074delCA, 
3081delTC, 
3088delTT, 
3095delTA, 
3102delAA, 
3109delAT, 
3116delAG, 
3123delAA, 
3130delAG, 
3137delTT, 
3144delTC, 
3151delAA, 
3158delAA, 
3165delAA, 
3172delAC, 
3179delAA, 
3186delGT, 
3193delCA, 
3200delCC, 
3207delAA, 
3214delGA, 



2949delTG, 
2956delTC, 
2963delAG, 
2970delAG, 
2977delGT, 
2984delAT, 
2991delTT, 
2998delGC, 
3005delAA, 
3012delCT, 
3019delCT, 
3026delTA, 
3033delGG, 
3040delTA, 
3047delCC, 
3054delCG, 
3061delCA, 
3068delTT, 
3075delAT, 
3082delCA, 
3089delTA, 
3096delAA, 
3103delAG, 
3110delTC, 
3117delGA, 
3124delAC, 
3131delGG, 
3138delTC, 
3145delCA, 
3152delAA, 
3159delAT, 
3166delAT, 
3173delCA, 
3180delAG, 
3187delTG, 
3194delAA, 
3201delCG, 
3208delAC, 
3215delAG, 
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3216delGA, 3217delAA, 3218delAA, 

3223delTT, 3224delTT, 3225delTT, 

3230delAG, 3231delGG, 3232delGA, 

3237delAG, 3238delGC, 3239delCT, 

5 3244delGC, 3245delCA, 3246delAA, 

3251delTA, 3252delAA, 3253delAT, 

3258delGT, 3259delTA, 3260delAG, 

3265delCC, 3266delCA, 3267delAG, 

3272delTA, 3273delAA, 3274delAT, 

10 3279delGT, 3280delTG, 3281delGG, 

=5 3286delCC, 3287delCA, 3288delAG, 

1 3293delTA, 3294delAA, 3295delAT, 

S 3300delAT, 3301delTA, 3302delAG, 

m 3307delCC, 3308delCA, 3309delAG, 

M 3314delTG, 3315delGA, 3316delAA, 

hi 3321delAT, 3322delTT, 3323delTC, 

HI 3328delCA, 3329delAG, 3330delGA, 

3335delAG, 3336delGG, 3337delGT, 

£; 3342delAA, 3343delAC, 3344delCA, 

ft 3349delGG, 3350delGC, 3351delCC, 

m 3356delAT, 3357delTT, 3358delTG, 

O 3363delGC, 3364delCT, 3365delTA, 

C 3370delTT, 3371delTA, 3372delAG, 

3377delAG, 3378delGG, 3379delGG, 

25 3384delTT, 3385delTG, 3386delGC, 

3391delCT, 3392delTG, 3393delGA, 

3398delCT, 3399delTA, 3400delAT, 

3405delCA, 3406delAA, 3407delAA, 

3412delTT, 3413delTC, 3414delCC, 

30 3419delAA, 3420delAG, 3421delGT, 

3426delTG, 3427delGT, 3428delTA, 

3433delAT, 3434delTC, 3435delCC, 

3440delAA, 3441delAT, 3442delTA, 

3447delAA, 3448delAG, 3449delGC, 

35 3454delAA, 3455delAT, 3456delTA, 

3461 del AG, 3462delGA, 3463delAA, 

3468delGT, 3469delTT, 3470delTC, 

3475delCT, 3476delTG, 3477delGT, 

3482delTA, 3483delAC, 3484delCA, 



3219delAA, 3220delAT, 3221delTG, 3222delGT, 

3226delTT, 3227delTA, 3228delAA, 3229delAA, 

3233delAG, 3234delGC, 3235delCC, 3236delCA, 

3240delTC, 3241delCA, 3242delAA, 3243delAG, 

3247delAT, 3248delTA, 3249delAT, 3250delTT, 

3254delTG, 3255delGA, 3256delAA, 3257delAG, 

3261delGG, 3262delGT, 3263delTT, 3264delTC, 

3268delGT, 3269delTA, 3270delAC, 3271delCT, 

3275delTG, 3276delGA, 3277delAA, 3278delAG, 

3282delGG, 3283delGC, 3284delCT, 3285delTC, 

3289delGT, 3290delTA, 3291delAT, 3292delTT, 

3296delTG, 3297delGA, 3298delAA, 3299delAA, 

3303delGG, 3304delGT, 3305delTT, 3306delTC, 

3310delGT, 3311delTG, 3312delGA, 3313delAT, 

3317delAA, 3318delAA, 3319delAC, 3320delCA, 

3324delCA, 3325delAA, 3326delAG, 3327delGC, 

3331delAA, 3332delAC, 3333delCT, 3334delTA, 

3338delTA, 3339delAG, 3340delGA, 3341delAA, 

3345delAG, 3346delGA, 3347delAG, 3348delGG, 

3352delCA, 3353delAA, 3354delAA, 3355delAA, 

3359delGA, 3360delAA, 3361delAT, 3362delTG, 

3366delAT, 3367delTG, 3368delGC, 3369delCT, 

3373delGA, 3374delAT, 3375delTT, 3376delTA, 

3380delGG, 3381delGT, 3382dellX 3383delTT, 

3387delCA, 3388delAA, 3389delAC, 3390delCC, 

3394delAG, 3395delGG, 3396delGT, 3397delTC, 

3401delTA, 3402delAA, 3403delAA, 3404delAC, 

3408delAG, 3409delGT, 3410delTC, 3411delCT, 

34J5delCT, 3416delTG, 3417delGG, 3418delGA, 

3422delTA, 3423delAA, 3424delAT, 3425delTT, 

3429delAA, 3430delAG, 3431delGC, 3432delCA, 

3436delCT, 3437delTG, 3438delGA, 3439delAA, 

3443delAA, 3444delAA, 3445delAA, 3446delAA, 

3450delCA, 3451 del AA, 3452delAG, 3453delGA, 

3457delAT, 3458delTG, 3459delGA, 3460delAA, 

3464delAG, 3465delGT, 3466delTA, 3467delAG, 

3471delCA, 3472delAG, 3473delGA, 3474delAC, 

3478delTT, 3479delTA, 3480delAA, 3481 del AT, 

3485delAG, 3486delGA, 3487delAT, 3488delTT, 
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3489delTT, 3490delTC, 3491delCT, 

3496delCA, 3497delAT, 3498delTA, 

3503delGA, 3504delAT, 3505delTT, 

3510delGA, 3511delAT, 3512delTA, 

5 3517delTA, 3518delAG, 3519delGA, 

3524delGC, 352'5delCC, 3526delCT, 

3531delGG, 3532delGA, 3533delAA, 

3538delGT, 3539delTC, 3540delCA, 

3545delAT, 3546delTC, 3547delCT, 

10 3552delGT, 3553delTT, 3554delTT, 

0 3559delCT, 3560delTG, 3561delGA, 

1 3566delAC, 3567delCC, 3568delCT, 
I 3573delGA, 3574delAC, 3575delCC, 
Jy 3580delTA, 3581delAG, 3582delGA, 
ft 3587delTG, 3588delGG, 3589delGT, 
W 3594delAT, 3595delTA, 3596delAA, 
Ul 3601delAA, 3602delAG, 3603deIGA, 
: 3608delTA, 3609delAG, 3610delGT, 
C 3615delGC, 3616delCT, 3617delTG, 
SO 3622delAT, 3623delTG, 3624delGA, 
m 3629delTA, 3630delAA, 3631delAG, 
S 3636delAG, 3637delGT, 3638delTT, 
H 3643delCT, 3644delTG, 3645delGT, 

3650delTA, 3651delAG, 3652delGC, 

25 3657delAG, 3658delGC, 3659delCG, 

3664delAG, 3665delGA, 3666delAG, 

3671delAG, 3672delGA, 3673delAG, 

3678delAG, 3679delGC, 3680delCA, 

3685delGT, 3686delTC, 3687delCC, 

30 3692delCC, 3693delCC, 3694delCT, 

3699delAC, 3700delCC, 3701delCC, 

3706delCA, 3707delAC, 3708delCA, 

3713deIGG, 3714delGC, 3715detCT, 

3720delGG, 3721delGT, 3722delTT, 

35 3727delGA, 3728delAA, 3729delAG, 

3734delGG, 3735delGC, 3736delCC, 

3741delAA, 3742delAA, 3743delAT, 

3748delAG, 3749delGT, 3750delTC, 

3755delAG, 3756delGA, 3757delAA, 



3492delTC, 3493delCT, 3494delTC, 3495delCC, 

3499delAT, 3500delTC, 3501delCT, 3502delTG, 

3506delTT, 3507delTC, 3508delCA, 3509delAG, 

3513delAA, 3514delAC, 3515delCT, 3516delTT, 

3520delAA, 3521delAC, 3522delCA, 3523delAG, 

3527delTA, 3528delAT, 3529delTG, 3530delGG, 

3534delAG, 3535delGT, 3536delTA, 3537delAG, 

3541delAT, 3542delTG, 3543delGC, 3544delCA, 

3548delTC, 3549delCA, 3550delAG, 3551delGG, 

3555delTG, 3556delGT, 3557delTT, 3558delTC, 

3562delAG, 3563delGA, 3564delAC, 3565delCA, 

3569delTG, 3570delGA, 3571delAT, 3572delTG, 

3576delCT, 3577delTG, 3578delGT, 3579delTT, 

3583delAT, 3584delTG, 3585delGA, 3586delAT, 

3590delTG, 3591delGA, 3592delAA, 3593delAA, 

3597delAA, 3598delAG, 3599delGG, 3600delGA, 

3604delAT, 3605delTA, 3606delAC, 3607delCT, 

3611delTT, 3612delTT, 3613delTT, 3614delTG, 

3618delGA, 3619delAA, 3620deLAA, 3621delAA, 

3625delAC, 3626delCA, 3627delAT, 3628delTT, 

3632delGG, 3633delGA, 3634delAA, 3635delAA, 

3639delTC, 3640delCT, 3641delTG, 3642delGC, 

3646delTT, 3647delTT, 3648delTT, 3649delTT, 

3653delCA, 3654delAA, 3655delAA, 3656delAA, 

3660delGT, 3661delTC, 3662delCC, 3663delCA, 

3667delGA, 3668delAG, 3669delGG, 3670delGA, 

3674delGC, 3675delCT, 3676delTT, 3677delTA, 

3681delAG, 3682delGG, 3683delGA, 3684delAG, 

3638delCT, 3689delTA, 3690delAG, 3691delGC, 

3695delTT, 3696delTT, 3697delTC, 3698delCA, 

3702delCA, 3703delAT, 3704delTA, 3705delAC, 

3709delAT, 3710delTT, 3711delTT, 3712delTG, 

3716delTC, 3717delCA, 3718delAG, 3719delGG, 

3723delTA, 3724delAC, 3725delCC, 3726delCG, 

3730delGA, 3731delAG, 3732delGG, 3733delGG, 

3737delCA, 3738delAA, 3739delA.G, 3740delGA, 

3744delTT, 3745delTA, 3746delAG, 3747delGA, 

3751delCC, 3752delCT, 3753delTC, 3754delCA, 

3758delAG, 3759delGA, 3760delAG, 3761delGA, 
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3762delAA, 3763delAC, 3764delCT, 

3769delCT, 3770delTA, 3771delAG, 

3776delGG, 3777delGA, 3778delAT, 

3783delGA, 3784delAG, 3785delGC, 

5 3790delCC, 3791delCT, 3792delTG, 

3797delCC, 3798delCA, 3799delAA, 

3804delTT, 3805delTG, 3806delGT, 

3811delTT, 3812delTG, 3813delGG, 

3818delAG, 3819delGT, 3820delTA, 

10 3825delAA, 3826delAT, 3827delTA, 

0 3832delCT, 3833delTT, 3834delTC, 

1 3839delGT, 3840delTC, 3841delCT, 
X 3846delAG, 3847delGG, 3848delGC, 
SI 3853delGC, 3854delCA, 3855delAC, 
m 3860delTG, 3861delGC, 3862delCT, 
W 3867delGA, 3868delAG, 3869delGT, 
m 3874delTG, 3875delGT, 3876delTC, 
: 3881delGA, 3882delAA, 3883deiAC, 
g 3888delGA, 3889delAG, 3890delGG, 
M 3895delAT, 3896delTT, 3897delTT, 
m 3902delAT, 3903delTC, 3904delCA, 
q 3909delAA, 3910delAG, 3911delGA, 
U 3916deIGC, 3917delCT, 3918delTT, 

3923delTG, 3924delGA, 3925delAC, 

25 3930delAG, 3931delGT, 3932delTA, 

3937delAG, 3938delGG, 3939delGT, 

3944delAT, 3945delTT, 3946delTG, 

3951delAA, 3952delAG, 3953delGG, 

3958delCT, 3959delTC, 3960delCA, 

30 3965delAC, 3966delCA, 3967delAT, 

3972delCT, 3973delTT, 3974delTA, 

3979delAG, 3980delGG, 3981delGA, 

3986delAA, 3987delAA, 3988delAA, 

3993delTC, 3994delCT, 3995delTG, 

35 4000delGC, 4001delCT, 4002delTT, 

4007delTT, 4008delTC, 4009delCT, 

4014delCA, 4015delAG, 4016delGT, 

4021delGT, 4022delTG, 4023delGA, 

4028delGG, 4029delGA, 4030delAA, 



3765delTT, 3766delTA, 3767delAT, 3768delTC, 

3772delGT, 3773delTG, 3774delGA, 3775delAG, 

3779delTG, 3780delGA, 3781delAA, 3782delAG, 

3786delCT, 3787delTT, 3788delTC, 3789delCC, 

3793delGC, 3794delCT, 3795delTT, 3796delTC, 

3800delAC, 3801delCA, 3802delAC, 3803delCT, 

3807delTT, 3808delTA, 3809delAT, 3810delTT, 

3814delGT, 3815delTA, 3816delAA, 3817delAA, 

3821delAA, 3822delAA, 3823delAC, 3824delCA, 

3828delAT, 3829delTA, 3830delAC, 3831delCC, 

3835delCT, 3836delTC, 3837delCA, 3838delAG, 

3842delTA, 3843delAC, 3844delCT, 3845delTA, 

3849delCA, 3850delAT, 3851delTA, 3852delAG, 

3856delCC, 3857delCG, 3858delGT, 3859delTT, 

3863delTA, 3864delAC, 3865delCC, 3866delCG, 

3870delTG, 3871delGT, 3872delTC, 3873delCT, 

3877delCT, 3878delTA, 3879delAA, 3880delAG, 

3884delCA, 3885delAC, 3886delCA, 3887delAG, 

3891delGA, 3892delAG, 3893delGA, 3894delAA, 

3898delTA, 3899delAT, 3900delTT, 3901delTA, 

3905delAT, 3906delTT, 3907delTG, 3908delGA, 

3912delAA, 3913delAT, 3914delTA, 3915delAG, 

3919delTA, 3920delAA, 3921delAA, 3922delAT, 

3926delCT, 3927delTG, 3928delGC, 3929delCA, 

3933delAA, 3934delAC, 3935delCC, 3936delCA, 

3940delTA, 394ldelAA, 3942delAT, 3943delTA, 

3947delGG, 3948delGC, 3949delCA, 3950delAA, 

3954delGC, 3955delCA, 3956delA.T, 3957delTC, 

3961delAG, 3962delGG, 3963delGA, 3964delAA, 

3968delTC, 3969delCA, 3970delAC, 3971delCC, 

3975delAG, 3976delGT, 3977delTG, 3978delGA, 

3982delAA, 3983delAA, 3984delAC, 3985delCA, 

3989delAT, 3990delTG, 3991delGT, 3992delTT, 

3996delGC, 3997delCT, 3998delTA, 3999delAG, 

4003delTG, 4004delGT, 4005delTT, 4006delTT, 

4010delTT, 4011delTC, 4012delCA, 4013delAC, 

4017delTG, 4018delGC, 4019delCA, 4020delAG, 

4024delAA, 4025delAT, 4026delTT, 4027delTG, 

4031delAG, 4032delGA, 4033delAC, 4034delCT, 
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401SHHTT 

TVJJUCI 11? 


HUJUUCl 1 vJ, 


4017H^IGA 




HUHZuClV^rT., 


4041rlpl A A 
HUH J UClrvrA, 


4044Hp1 A A 




AC\AQAp>\ A A 
H U H- 7 U C 1 r\ r\ , 


4fKArU1 A A 


40^1 Ha! AT 
4Uj 1 UclAl^, 




HU JOUwiV^/\ 5 


4fl^7rU1 ACr 
HUj /Ucl/\vJ, 


H U o Qc 1 yJ vJ , 


J 


4U0JUcIL/ 1 , 


4UD4UC1 i 1 , 


4U0jaci 1 1 , 




4U /UucltJA, 


AH71 A&] AT 
4U / 1 UCi A 1 , 


AA70^o1TT 

4u / zaei 1 1 , 




4U / /QCi 1 L,, 


ACllQAalOT 
4U/5QeiU i, 


A A7Q/-I^1TT 

4U/7aeii l, 




AHGArlal A A 
4Uo4ueiAA, 


AClQZAa) AP 

4UojaeiA^, 


4U<soaeiUA, 




aagi ^oin a 


4uvzaeiAvj, 


4U7iuelULr, 


1 ft 




4UvV0eiALr, 


/I 1 AA/-lci1 nT 

41UUaelLrl , 




4iUjueiAA, 


/l 1 Cl&Aol A A 

4 i uoaeiAA, 


a 1 niAa] a n 
4iu/aeiAU, 




41 izaeivAj, 


41 UaeivAj, 


A 1 1 AAa>\n A 

4i i4aelUA, 






4izUuClLr 1 , 


A1 7 1 rJdlTr 1 

4iziaei ic, 




4 1 zoueivj i , 


4iz /aei i vj, 


A 1 ~)QAi*\n, A 

4 lzoaeiUA, 


ic 
JV 


41 jjaeiOvjr, 


4 1 J4aeiUA, 


A 1 1 A A 

41 J jaeiAA, 


111 


A1 Aflrl^inT 

4 i4uaeiva i , 


A1 A1 ^^ITT 

4i4iaeii i , 


A1 A7/4^1TT 

4 1 4zaei i I , 




AI A7rl^l AT 
414/ UclA 1 , 


ai Afi^iTr; 

4 1 4oucl 1 KJj 


A1 AOAeACW 
4 1 47UeiOA, 




A1 <A/4e*1 A/^ 
41 j4ueiALr, 


a i ^/^ir: a 
41 jjaeiUA, 


A 1 KAAcA A A 

4iDoaeiAA ? 




4101 ueiovj, 


A 1 &1Aa\a A 
4 1 OzueiUA, 


A 1 Z^rlflJ A A 

4iojaeiAA, 


SZ.U 


4looaelLrC, 


4 i ovaeic 1 , 


41 /Uaeil 1 , 


r§ ii 

s # 


A1 l^Ae*\ AO 
4 1 / JdclAU, 


ai 7Ar$*»ir^ a 

41 /OUClVJA, 


A1 77/4^1 A A 

41 / /aeiAA, 




AI 87H#»1 A A 
4 1 oZGclAA, 


A1 S^rl^l AT 

4iojaeiAi , 


A1 CArldlTr 1 

4 i o4aei l L,, 


|^ 


AI SQrl^l A A 

4 1 oyueiAA, 


A 1 QHrlol A O 

4 1 vuaeiALr, 


A1 Q1 rldlO A 

4 1 7 1 aeiv_r a, 




AI Q&A&\ A A 
4 1 70UC1AA, 


A1 Q7H*»1 Apr 

4 1 y I aei avj, 


41 VouCiVJC, 


7^ 


HZUJuclVJA, 


A7AArlp»l AT 
4ZU4uclA 1 , 


4zu jaei 1 1 , 




47 1 Orl^l AT 
HZ 1 vUci/\v^ ? 


A7 1 1 AeACT 
4Z 1 1 UClv^ 1 , 


A71 7H^1TT 

4z i zaei 1 1 , 




47 1 7rlAlTfi 
hz i / uei l vj ? 


471 SHaI^A 


A7 1 QH^l A A 
4Z 1 7UC1AA, 




ZHUCi VJ\^ ? 


477^^^^ A 


477Arl^l AT 
HZZ OUCi/\ 1 ? 




tZj 1 UClvJvJ, 


47^9H^ir T T 


47^^HAiTr; 

HZ J JUCl 1 VJ, 




47^&rk*mA 


47^0Hp»1 AH 


474nH^mT 
HZHUUClVJ 1 , 




474Srlel AT 


*tZ HUviC t\j 


4747Hp1 A A 




4252delTC, 


4253delCT, 


4254delTC, 




4259delAG, 


4260delGA ? 


4261delAC, 




4266delTC, 


4267delCA, 


4268delAG, 


35 


4273delTA, 


4274delAT, 


4275delTC, 




4280delTC, 


4281delCA, 


4282delAG, 




4287delGA, 


4288delAC, 


4289delCA, 




4294delTA, 


4295deiAA, 


4296delAC, 




4301delTC, 


4302delCA, 


4303delAG, 



4038delAC, 4039delCT, 4040delTG, 4041delGC, 

4045delAT, 4046delTA, 4047delAC, 4048delCA, 

4052delCA, 4053delAC, 4054delCC, 4055delCC, 

4059delGA, 4060delAT, 4061delTC, 4062delCC, 

4066delTC, 4067delCT, 4068delTT, 4069delTG, 

4073delTG, 4074delGG, 4075delGT, 4076delTT, 

4080delTC, 4081delCC, 4082delCA, 4083delAA, 

4087delAA, 4088delAA, 4089delAT, 4090delTG, 

4094delGC, 4095delCA, 4096delAT, 4097delTC, 

4101delTC, 4102delCT, 4103delTG, 4104delGA, 

4108delGC, 4109delCC, 4110delCA, 4111delAG, 

4115delAG, 4116delGT, 4117delTT, 4118delTG, 

4122delCT, 4123delTG, 4124delGA, 4125delAG, 

4129delAC, 4130delCA, 4131delAA, 4132delAG, 

4136delAT, 4137delTT, 4138delTG, 4139delGG, 

4143delTC, 4144delCA, 4145delAG, 4146delGA, 

4150delAT, 4151delTG, 4152delGA, 4153delAA, 

4l57delAA, 4158delAG, 4l59delGA, 4160delAG, 

4164delAC, 4165delCG, 4166delGG, 4167delGG, 

4171delTG, 4172delGG, 4173delGA, 4174delAA, 

4178delAA, 4179delAA, 4180delAT, 4181delTA, 

4185delCA, 4186delAA, 4187delAG, 4188delGA, 

4192delAG, 4193delGC, 4194delCA, 4195delAA, 

4199delCA, 4200delAT, 4201delTG, 4202delGG, 

4206delTC, 4207delCA, 4208delAA, 4209delAA, 

4213delTA, 4214delAG, 4215delGG, 4216delGT, 

4220delAG, 4221delGC, 4222delCA, 4223delAG, 

4227delTC, 4228delCT, 4229delTG, 4230delGG, 

4234delGT, 4235delTG, 4236delGA, 4237delAG, 

4241delTG, 4242delGA, 4243delAA, 4244delAA, 

4248delAG, 4249delGC, 4250delCG, 4251delGT, 

4255delCT, 4256delTG, 4257delGA, 4258delAA, 

4262delCT, 4263delTG, 4264delGC, 4265delCT, 

4269delGG, 4270delGG, 4271delGC, 4272delCT,- 

4276delCC, 4277delCT, 4278delTC, 4279delCT, 

4283delGA, 4284delAG, 4285delGT, 4286delTG, 

4290delAT, 4291delTT, 4292delTT, 4293delTT, 

4297delCC, 4298delCA, 4299delAC, 4300delCT, 

4304delGC, 4305delCA, 4306delAG, 4307delGA, 
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4308delAG, 4309delGG, 4310delGG, 

4315delCC, 4316delCA, 4317delAT, 

4322delAC, 4323delCA, 4324delAT, 

4329delCT, 4330delTG, 4331delGA, 

5 4336delAG, 4337delGC, 4338delCT, 

4343delGC, 4344delCA, 4345delAG, 

4350delAT, 4351delTG, 4352delGG, 

4357deIAA, 4358delAC, 4359delCT, 

4364delAG, 4365delGC, 4366delCT, 

JLO 4371delTT, 4372delTA, 4373delAG, 

4 n 4378delAG, 4379delGC, 4380delCA, 

I 4385delGA, 4386delAG, 4387delGC, 

i 4392delCC, 4393delCT, 4394delTT, 

flj 4399delAC, 4400delCA, 4401delAG, 

ft 4406delCC, 4407delCC, 4408delCT, 

4413delAT, 4414delTC, 4415delCA, 

ys 4420delGT, 4421delTG, 4422delGA, 

L 4427delCT, 4428delTC, 4429delCT, 

h 4434delCT, 4435delTT, 4436delTG, 

30 4441delAC, 4442delCC, 4443delCT, 

hi 4448delAA, 4449delAA, 4450delAT, 

O 4455delGA, 4456delAA, 4457delAC, 

^ 4462delGC, 4463delCA, 4464delAC, 

4469delAG, 4470delGA, 4471delAA, 

25 4476delGC, 4477delCA, 4478delAG, 

4483delTA, 4484delAA, 4485delAC, 

4490delAC, 4491delCA, 4492delAG, 

4497delAG, 4498delGT, 4499delTA, 

4504delAA, 4505delAT, 4506delTA, 

30 4511delTA, 4512delAT, 4513delTA, 

4518delCA, 4519delAG, 4520delGA, 

4525delCA, 4526delAG, 4527delGA, 

4532delCC, 4533delCT, 4534delTT, 

4539delGC, 4540deiCT, 4541delTG, 

35 4546delAG, 4547delGT, 4548delTT, 

4553delGG, 4554delGT, 4555delTG, 

4560delGC, 4561delCA, 4562delAG, 

4567delGT, 4568delTT, 4569delTC, 

4574delCA, 4575delAG, 4576delGT, 



4311delGA, 4312delAT, 4313delTA, 4314delAC, 

4318delTG, 4319delGC, 4320delCA, 4321delAA, 

4325delTA, 4326delAA, 4327delAC, 4328delCC, 

4332delAT, 4333delTA, 4334delAA, 4335delAA, 

4339delTC, 4340delCC, 4341delCA, 4342delAG, 

4346delGG, 4347delGA, 4348delAA, 4349delAA, 

4353delGC, 4354delCT, 4355delTG, 4356delGA, 

4360delTA, 4361delAG, 4362delGA, 4363delAA, 

4367delTG, 4368delGT, 4369delTG, 4370delGT, 

4374delGA, 4375delAA, 4376delAC, 4377delCA, 

4381delAT, 4382deiTG, 4383delGG, 4384delGG, 

4388delCC, 4389delCA, 4390delAG, 4391delGC, 

4395delTC, 4396delCT, 4397delTA, 4398delAA, 

4402delGC, 4403delCT, 4404delTA, 4405delAC, 

4409delTT, 4410delTC, 4411delCC, 4412delCA, 

4416delAT, 4417delTA, 4418delAA, 4419delAG, 

4423delAC, 4424delCT, 4425delTC, 4426delCC, 

4430delTG, 4431delGC, 4432delCC, 4433delCC, 

4437delGA, 4438delAG, 4439delGG, 4440delGA, 

4444delTG, 4445delGC, 4446delCG, 4447delGA, 

4451delTC, 4452delCC, 4453delCA, 4454delAG, 

4458delCA, 4459delAA, 4460delAA, 4461delAG, 

4465delCA, 4466delAT, 4467delTC, 4468delCA, 

4472delAA, 4473delAA, 4474delAA, 4475delAG, 

4479delGT, 4480delTA, 4481delAT, 4482delTT, 

4486delCT, 4487delTT, 4488delTC, 4489delCA, 

4493delGA, 4494delAA, 4495delAA, 4496delAA, 

4500delAG, 4501delGT, 4502delTG, 4503delGA, 

4507delAC, 4508delCC, 4509delCC, 4510delCT, 

4514delAA, 4515delAG, 4516delGC, 4517delCC, 

4521delAA, 4522delAT, 4523delTC, 4524delCC, 

4528delAA, 4529delAG, 4530delGG, 4531delGC, 

4535delTT, 4536deITC, 4537delCT, 4538delTG, 

4542delGA, 4543delAC, 4544delCA, 4545delAA, 

4549delTT, 4550delTG, 4551delGA, 4552delAG, 

4556delGT, 4557delTC, 4558delCT, 4559delTG, 

4563delGA, 4564delAT, 4565delTA, 4566delAG, 

4570delCT, 4571delTA, 4572delAC, 4573delCC, 

4577delTA, 4578delAA, 4579deLAA, 4580delAA, 
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4581delAA, 4582delAT, 4583delTA, 

4588delAA, 4589delAC, 4590delCC, 

4595delAG, 4596delGT, 4597delTG, 

4602delAG, 4603delGG, 4604delGT, 

5 4609deICC, 4610delCC, 4611delCC, 

4616delTA, 4617delAA, 4618delAA, 

4623delCC, 4624delCA, 4625delAT, 

4630delTA, 4631delAG, 4632delGA, 

4637delTA, 4638delAG, 4639delGG, 

10 4644delTA, 4645delAC, 4646delCA, 

S 4651delAC, 4652delCA, 4653delAG, 

S 4658delCT, 4659delTC, 4660delCT, 

§ 4665delAG, 4666delGT, 4667delTC, 

m 4672delAG, 4673delGA, 4674delAA, 

35 4679delAA, 4680delAA, 4681delAC, 

W 4686delCC, 4687delCA, 4688delAT, 

m 4693delAA, 4694delAG, 4695delGA, 

L 4700delGC, 4701delCT, 4702delTC, 

n 4707delAA, 4708deIAG, 4709delGG, 

|p 4714delTT, 4715delTG, 4716delGA, 

m 4721delGG, 4722delGA, 4723delAG, 

O 4728delCA, 4729delAA, 4730delAC, 

H 4735delTG, 4736delGG, 4737delGA, 

4742delGT, 4743delTC, 4744delCT, 

25 4749delCC, 4750delCA, 4751delAC, 

4756delAT, 4757delTT, 4758delTT, 

4763delGG, 4764delGA, 4765delAA, 

4770delTC, 4771delCT, 4772delTT, 

4777delTG, 4778delGC, 4779delCC, 

30 4784delGC, 4785delCA, 4786delAA, 

4791delCT, 4792delTA, 4793delAG, 

4798delGA, 4799delAA, 4800delAC, 

4805delTT, 4806delTA, 4807delAC, 

4812delGA, 4813delAA, 4814delAT, 

35 4819delGA, 4820delAA, 4821delAT, 

4826delCC, 4827delCT, 4828delTC, 

4833delTC, 4834delCT, 4835delTG, 

4840delAC, 4841delCC, 4842delCC, 

4847delAT, 4848delTC, 4849delCT, 



4584delAA, 4585delAA, 4586delAG, 4587delGA, 

4591delCA, 4592delAG, 4593delGG, 4594delGA, 

4598delGG, 4599delGA, 4600delAA, 4601delAA, 

4605delTC, 4606delCA, 4607delAT, 4608delTC, 

4612delCT, 4613delTT, 4614delTC, 4615delCT, 

4619delAT, 4620delTG, 4621delGC, 4622delCC, 

4626delTC, 4627delCA, 4628delAT, 4629delTT, 

4633delAT, 4634delTG, 4635delGA, 4636delAT, 

4640delGT, 4641delTG, 4642delGG, 4643delGT, 

4647delAT, 4648delTG, 4649delGC, 4650delCA, 

4654delGT, 4655delTT, 4656delTG, 4657delGC, 

4661delTG, 4662delGG, 4663delGG, 4664delGA, 

4668delCT, 4669delTT, 4670delTC, 4671delCA, 

4675delAT, 4676delTA, 4677delAG, 4678delGA, 

4682delCT, 4683delTA, 4684delAC, 4685delCC > 

4689delTC, 4690delCT, 4691delTC, 4692delCA, 

4696delAG, 4697delGG, 4698delGA, 4699delAG, 

4703delCA, 4704delAT, 4705delTT, 4706delTA, 

4710delGT, 4711delTT, 4712delTG, 4713delGT, 

4717deiAT, 4718delTG, 4719delGT, 4720delTG, 

4724delGG, 4725delGA, 4726delAG, 4727delGC, 

4731delCA, 4732delAG, 4733delGC, 4734delCT, 

4738delAA, 4739delAG, 4740delGA, 4741delAG, 

4745delTG, 4746delGG, 4747delGG, 4748delGC, 

4752delCA, 4753delAC, 4754delCG, 4755delGA, 

4759delTG, 4760delGA, 4761delAC, 4762delCG, 

4766delAA, 4767delAC, 4768delCA, 4769delAT, 

4773delTA, 4774delAC, 4775delCT, 4776delTT, 

47^0delCA, 4781 del AA, 4782delAG, 4783delGG, 

4787delAG, 4788delGA, 4789delAT, 4790delTC, 

4794delGA, 4795delAG, 4796delGG, 4797delGG, 

4801delCC, 4802delCC, 4803delCC, 4804delCT, 

4808delCC, 4809delCT, 4810delTG, 4811delGG, 

4815delTC, 4816delCT, 4817delTG, 4818delGG, 

4822delTC, 4823delCA, 4824delAG, 4825delGC, 

4829delCT, 4830delTT, 4831delTC, 4832delCT, 

4836delGA, 4837delAT, 4838delTG, 4839delGA, 

4843delCT, 4844delTG, 4845delGA, 4846delAA, 

4850delTG, 4851delGA, 4852delAT, 4853delTC, 
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4854delCC, 4855delCT, 4856delTT, 

4861delAA, 4862delAG, 4863delGA, 

4868delAG, 4869delGC, 4870delCC, 

4875delGA, 4876delAG, 4877delGT, 

5 4882delCT, 4883delTC, 4884delCG, 

4889delTG, 4890delGG, 4891delGC, 

4896delAT, 4897delTA, 4898delAC, 

4903delCT, 4904delTT, 4905delTC, 

4910delCT, 4911delTC, 4912delCT, 

10 4917delTT, 4918delTG, 4919delGA, 

0 4924delTT, 4925delTC, 4926delCC, 
5 4931delAT, 4932delTT, 4933delTG, 
€1 4938delGT, 4939delTT, 4940delTG, 
05 4945delAA, 4946delAT, 4947delTC, 
|5 4952delCC, 4953delCA, 4954delAG, 
F! 4959delCC, 4960delCA, 4961delAG, 

1 4966delCT, 4967delTG, 4968delGC, 
4973delTA, 4974delAC, 4975delCT, 

U 4980delGA, 4981delAT, 4982delTA, 

m 4987delCT, 4988delTG, 4989delGG, 

Rl 4994delTA, 4995delAA, 4996delAT, 

W 5001delAT, 5002delTG, 5003delGG, 

H 50O8delAA, 5009delAA, 5010delAG, 

?s 5015delGA, 5016delAG, 5017delGC, 

25 5022delGA, 5023delAG, 5024delGA, 

5029delCA, 5030delAG, 5031delGA, 

5036delGA, 5037delAC, 5038delCA, 

5043delTC, 5044delCA, 5045delAA, 

5050delAA, 5051delAA, 5052delAG, 

30 5057delCA, 5058delAA, 5059delAC, 

5064delAG, 5065delGA, 5066delAA, 

5071delCC, 5072delCA, 5073delAT, 

5078delGG, 5079delGT, 5080delTG, 

5085delGG, 5086delGC, 5087delCC, 

35 5092delCC, 5093delCC, 5094delCC, 

5099delAG, 5100delGA, 5101delAA, 

5106delAT, 5107delTG, 5108delGC, 

5113delTG, 5114delGT, 5115delTA, 

5120delGT, 5121delTT, 5122delTT, 



4857delTC, 4858delCT, 4859delTG, 4860delGA, 

4864delAC, 4865delCA, 4866delAG, 4867delGA, 

4871delCC, 4872delCC, 4873delCA, 4874delAG, 

4878delTC, 4879delCA, 4880delAG, 4881delGC, 

4885delGT, 4886delTG, 4887delGT, 4888delTT, 

4892delCA, 4893delAA, 4894delAC, 4895delCA, 

4899delCC, 4900delCA, 4901delAT, 4902delTC, 

4906delCA, 4907delAA, 4908delAC, 4909delCC, 

4913delTG, 49l4delGC, 4915delCA, 4916delAT, 

4920delAA, 4921delAA, 4922delAG, 4923delGT, 

4927delCC, 4928delCC, 4929delCA, 4930delAA, 

4934delGA, 4935delAA, 4936delAA, 4937delAG, 

4941delGC, 4942delCA, 4943delAG, 4944delGA, 

4948delCT, 4949delTG, 4950delGC, 4951delCC, 

4955delGG, 4956delGG, 4957delGT, 4958delTC, 

4962delGC, 4963delCT, 4964delTG, 4965delGC, 

4969delCT, 4970delTC, 4971delCA, 4972delAT, 

4976delTA, 4977delAC, 4978delCT, 4979delTG, 

4983delAC, 4984delCT, 4985delTG, 4986delGC, 

4990delGG, 4991delGT, 4992delTA, 4993delAT, 

4997delTG, 4998delGC, 4999delCA, 5000delAA, 

5004delGA, 5005delAA, 5006delA.G, 5007delGA, 

5011delGT, 5012delTG, 5013delGT, 5014delTG, 

5018delCA, 5019delAG, 5O20delGG, 5021delGG, 

5025delAA, 5026delAG, 5027delGC, 5028delCC, 

5032delAA, 5033delAT, 5034delTT, 5035delTG, 

5039delAG, 5040delGC, 5041delCT, 5042delTT, 

5046delAC, 5047delCA, 5048delAG, 5049delGA, 

5053delGG, 5054delGG, 5055delGT, 5056delTC, 

5060delCA, 5061delAA, 5062delAA, 5063delAA, 

5067delAT, 5068delTG, 5069delGT, 5070delTC, 

5074delTG, 5075delGG, 5076delGT, 5077delTG, 

5081delGT, 5082delTC, 5083delCT, 5084delTG, 

5088delCT, 5089delTG, 5090delGA, 5091delAC, 

5095delCA, 5096delAG, 5097delGA, 5098delAA, 

5102delAT, 5103delTT, 5104delTT, 5105delTA, 

5109delCT, 5110delTC, 5111delCG, 5112delGT, 

5116delAC, 5117delCA, 5118delAA, 5119delAG, 

5123delTG, 5124delGC, 5125delCC, 5126delCA, 
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5127delAG, 
5134delAC, 
5141delCA, 
5148delAC, 
5155delTA, 
5162delTG, 
5169delAC, 
5176delAT, 
5183delTA, 
5190delAC, 
5197delCT, 
5204delTG, 
5211delGA, 
5218delCA, 
5225delAT, 
5232delCT, 
5239delTT, 
5246delAG, 
5253delTG, 
5260delTT, 
5267delTT, 
5274delGT, 
5281delAG, 
5288delTA, 
5295delAG, 
5302delTG, 
5309delTG, 
5316delGA, 
5323deIAA, 
5330delAG, 
5337delGT, 
5344delAT, 
5351delAA, 
5358delCA, 
5365delCA, 
5372delAG, 
5379delGA, 
5386delAG, 
5393delAA, 



5128delGA, 

5135delCC, 

5142delAC, 

5149delCT, 

5156delAA, 

5163delGA, 

5170delCT, 

5177delTG, 

5184delAT, 

5191delCA, 

5198delTG, 

5205delGT, 

5212delAA, 

5219delAC, 

5226delTA, 

5233delTA, 

5240delTG, 

5247delGG, 

5254delGG, 

5261delTA, 

5268delTT, 

5275delTG, 

5282delGT, 

5289delAA, 

5296delGA, 

5303delGC, 

5310delGA, 

5317delAT, 

5324delAG, 

5331delGG, 

5338delTG, 

5345delTG, 

5352delAA, 

5359delAA, 

5366delAA, 

5373delGC, 

5380delAA, 

5387delGG, 

5394delAA, 



5129delAA, 
5136delCA, 
5143delCT, 
5150delTA, 
5157delAT, 
5164delAA, 
5171delTA, 
5178delGT, 
5185delTG, 
5192delAG, 
5199delGA, 
5206delTG, 
5213delAC, 
5220delCT, 
5227delAT, 
5234delAG, 
5241delGC, 
5248delGA, 
5255delGG, 
5262delAG, 
5269delTC, 
5276delGA, 
5283delTC, 
5290delAA, 
5297delAA, 
5304delCT, 
5311delAG, 
5318delTT, 
5325delGT, 
5332delGA, 
5339delGG, 
5346delGG, 
5353delAC, 
5360delAG, 
5367delAA, 
5374delCA, 
5381delAT, 
5388delGA, 
5395delAG, 



5130delAA, 
5137delAC, 
5144delTT, 
5151delAA, 
5158delTT, 
5165delAG, 
5172delAC, 
5179delTT, 
5186delGA, 
5193delGA, 
5200delAG, 
5207delGT, 
5214delCG, 
5221delTG, 
5228delTT, 
5235delGG, 
5242delCG, 
5249delAA, 
5256delGT, 
5263delGC, 
5270delCT, 
5277delAC, 
5284delCT, 
5291delAG, 
5298delAA, 
5305delTG, 
5312delGC, 
5319delTT, 
5}26delTC, 
5333delAG, 
5340delGT, 
5347delGA, 
5354delCC, 
5361delGG, 
5368delAG, 
5375delAA, 
5382delTC, 
5389deLAC, 
5396delGA, 



5131delAA, 
5138delCA, 
5145delTT, 
5152delAT, 
5159delTA, 
5166delGA, 
5173delCT, 
5180delTG, 
5187delAA, 
5194delAT, 
5201delGT, 
5208delTG, 
5215delGG, 
5222delGA, 
5229delTT, 
5236delGA, 
5243delGG, 
5250delAA, 
5257delTA, 
5264delCT, 
5271delTG, 
5278delCC, 
5285delTA, 
5292delGA, 
5299delAA, 
5306delGA, 
5313delCA, 
5320delTT, 
5327delCA, 
5334delGA, 
5341delTC, 
5348delAA, 
5355delCA, 
5362delGT, 
5369delGC, 
5376delAG, 
5383delCC, 
5390delCA, 
5397delAT, 



5132delAC, 
5139delAT, 
5146delTA, 
5153delTC, 
5160delAC, 
5167delAG, 
5174delTC, 
5181delGT, 
5188delAA, 
5195delTG, 
5202delTT, 
5209delGT, 
5216delGA, 
5223delAA, 
5230delTT, 
5237delAA, 
5244delGG, 
5251delAA, 
5258delAG, 
5265delTA, 
5272delGG, 
5279delCC, 
5286delAT, 
5293delAA, 
5300delAA, 
5307delAA, 
5314delAT, 
5321delTG, 
5328delAG, 
5335delAT, 
5342delCA, 
5349delAG, 
5356delAC, 
5363delTC, 
5370delCG, 
5377delGA, 
5384delCC, 
5391delAG, 
5398delTC, 



5133delCA, 
5140delTC, 
5147delAA, 
5154delCT, 
5161delCT, 
5168delGA, 
5175delCA, 
5182delTT, 
5189delAA, 
5196delGC, 
5203delTT, 
5210delTG, 
5217delAC, 
5224delAA, 
5231delTC, 
5238delAT, 
5245delGA, 
5252delAT, 
5259delGT, 
5266delAT, 
5273delGG, 
5280delCA, 
5287delTT, 
5294delAA, 
5301delAT, 
5308delAT, 
5315delTG, 
5322delGA, 
5329delGA, 
5336delTG, 
5343delAA, 
5350delGA, 
5357delCC, 
5364delCC, 
5371delGA, 
5378delAG, 
5385delCA, 
5392delGA, 
5399delCT, 
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5400delTT, 5401delTC, 5402delCA, 5403delAG, 5404delGG, 5405delGG, 5406delGG, 

5407delGG, 5408delGC, 5409delCT, 5410delTA, 5411delAG, 5412delGA, 5413delAA, 

5414delAA, 5415delAT, 5416delTC, 5417delCT, 5418delTG, 5419delGT, 5420delTT, 

5421delTG, 5422delGC, 5423delCT, 5424delTA, 5425delAT, 5426delTG, 5427delGG, 

5428delGG, 5429delGC, 5430delCC, 5431delCC, 5432delCT, 5433delTT, 5434delTC, 

5435delCA, 5436delAC, 5437delCC, 5438delCA, 5439delAA, 5440delAC, 5441delCA, 

5442delAT, 5443delTG, .5444delGC, 5445delCC, 5446delCC, 5447delCA, 5448delAC, 

5449delCA, 5450delAG, 5451delGA, 5452delAT, 5453delTC, 5454delCA, 5455delAA, 

5456delAC, 5457delCT, 5458delTG, 5459delGG, 5460delGA, 5461delAA, 5462delAT, 

5463delTG, 5464delGG, 5465delGA, 5466delAT, 5467delTG, 5468delGG, 5469delGT, 

5470delTA, 5471delAC, 5472delCA, 5473delAG, 5474delGC, 5475delCT, 5476delTG, 

5477delGT, 5478delTG, 5479delGT, 5480delTG, 5481delGG, 5482delGT, 5483delTG, 

5484delGC, 5485delCT, 5486delTT, 5487delTC, 5488delCT, 5489delTG, 5490delGT, 

5491delTG, 5492delGG, 5493delGT, 5494delTG, 5495delGA, 5496delAA, 5497delAG, 

5498delGG, 5499delGA, 5500delAG, 5501delGC, 5502delCT, 5503delTT, 5504delTT, 

5505delTC, 5506delCA, 5507delAT, 5508delTC, 5509delCA, 5510delAT, 5511delTT, 

5512deiTC, 5513delCA, 5514delAC, 5515delCC, 5516delCC, 5517delCT, 5518delTT, 

5519delTG, 5520delGG, 5521delGC, 5522delCA, 5523delAC, 5524delCA, 5525delAG, 

5526delGG, 5527delGT, 5528delTG, 5529delGT, 5530delTC, 5531delCC, 5532delCA, 

5533delAC, 5534deICC, 5535delCC, 5536delCA, 5537delAA, 5538deiAT, 5539delTT, 

5540delTG, 5541delGT, 5542delTG, 5543delGG, 5544delGT, 5545delTT, 5546delTG, 

5547delGT, 5548delTG, 5549delGC, 5550delCA, 5551delAG, 5552delGC, 5553delCC, 

5554delCA, 5555delAG, 5556delGA, 5557delAT, 5558delTG, 5559delGC, 5560deiCC, 

5561delCT, 5562delTG, 5563delGG, 5564delGA, 5565delAC, 5566delCA, 5567delAG, 

5568delGA, 5569delAG, 5570delGG, 5571delGA, 5572delAC, 5573delCA, 5574delAA, 

5575delAT, 5576delTG, 5577delGG, 5578delGC, 5579delCT, 5580delTT, 5581delTC, 

5582delCC, 5583delCA, 5584delAT, 5585delTG, 5586delGC, 5587delCA, 5588delAA, 

5589delAT, 5590delTT, 5591delTG, 5592delGG, 5593delGG, 5594delGC, 5595delCA, 

5596delAG, 5597delGA, 5598delAT, 5599delTG, 5600delGT, 5601delTG, 5602delGT, 
5603delTG, 5635delTG, 5654delCC, 5660delCC, 5708delCT. 

TABLE 11 
List of One Base Insertions 

(N= A, T, G, or C) 

122insN, 123insN, 124insN, 125insN, 126insN, 127insN, 128insN, 129insN, 130insN, 131insN, 
132insN, 133insN, 134insN, 135insN, 136insN, 137insN, 138insN, 139insN, 140insN, 141insN, 
142insN, 143insN, 144insN, 145insN, 146insN, 147insN, 148insN, 149insN, 150insN, 151insN, 
152insN, 153insN, 154insN, 155insN, 156insN, 157insN, 158insN, 159insN, 160insN, 161insN, 
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162insN, 163insN, 164insN, 165insN, 166insN, 
172insN, 173insN, 174insN, 175insN, 176insN, 
182insN, 183insN, 184insN, 185insN, 186insN, 
192insN, 193insN, 194insN, 195insN, 196insN, 
202insN, 203insN, 204insN, 205insN, 206insN, 
212insN, 213insN, 214insN, 215insN, 216insN, 
222insN, 223insN, 224insN, 225insN, 226insN, 
232insN, 233insN, 234insN, 235insN, 236insN, 
242insN, 243insN, 244insN, 245insN, 246insN, 
252insN, 253insN, 254insN, 255insN, 256insN, 
262insN, 263insN, 264insN, 265insN, 266insN, 
272insN, 273insN, 274insN, 275insN, 276insN, 
282insN, 283insN, 284insN, 285insN, 286insN, 
292insN, 293insN, 294insN, 295insN, 296insN, 
302insN, 303insN, 304insN, 305insN, 306insN, 
312insN, 313insN, 314insN, 315insN, 316insN, 
322insN, 323insN, 324insN, 325insN, 326insN, 
332insN, 333insN, 334insN, 335insN, 336insN, 
342insN, 343insN, 344insN, 345insN, 346insN, 
352insN, 353insN, 354insN, 355insN, 356insN, 
362insN, 363insN, 364insN, 365insN, 366insN, 
372insN, 373insN, 374insN, 375insN, 376insN, 
382insN, 383insN, 384insN, 385insN, 386insN, 
392insN, 393insN, 394insN, 395insN, 396insN, 
402insN, 403insN, 404insN, 405insN, 406insN, 
412insN, 413insN, 414insN, 415insN, 416insN, 
422insN, 423insN, 424insN, 425insN, 426insN, 
432insN, 433insN, 434insN, 435insN, 436insN, 
442insN, 443insN, 444insN, 445insN, 446insN, 
452insN, 453insN, 454insN, 455insN, 456insN, 
462insN, 463insN, 464insN, 465insN, 466insN, 
472insN, 473insN, 474insN, 475insN, 476insN, 
482insN, 483insN, 484insN, 485insN, 486insN, 
492insN, 493insN, 494insN, 495insN, 496insN, 
502insN, 503insN, 504insN, 505insN, 506insN, 
512insN, 513insN, 514insN, 515insN, 516insN, 
522insN, 523insN, 524insN, 525insN, 526insN, 
532insN, 533insN, 534insN, 535insN, 536insN, 
542insN, 543insN, 544insN, 545insN, 546insN, 



167insN, 168insN, 169insN, 170insN, 171insN, 
177insN, 178insN, 179insN, ISOinsN, 181insN, 
187insN, 188insN, 189insN, 190insN, 191insN, 
197insN, 198insN, 199insN, 200insN, 201insN, 
207insN, 208insN, 209insN, 210insN, 211insN, 
217insN, 218insN, 219insN, 220insN, 221insN, 
227insN, 228insN, 229insN, 230insN, 231insN, 
237insN, 238insN, 239insN, 240insN, 241insN, 
247insN, 248insN, 249insN, 250insN, 251insN, 
257insN, 258insN, 259insN, 260insN, 261insN, 
267insN, 268insN, 269insN, 270insN, 271insN, 
277insN, 278insN, 279insN, 280insN, 281insN, 
287insN, 288insN, 289insN, 290insN, 291insN, 
297insN, 298insN, 299insN, 300insN, 301insN, 
307insN, 308insN, 309insN, 3l0insN, 311insN, 
317insN, 318insN, 319insN, 320insN, 321insN, 
327insN, 328insN, 329insN, 330insN, 331insN, 
337insN, 338insN, 339insN, 340insN, 341insN, 
347insN, 348insN, 349insN, 350insN, 351insN, 
357insN, 358insN, 359insN, 360insN, 361insN, 
367insN, 368insN, 369insN, 370insN, 371insN, 
377insN, 378insN, 379insN, 380insN, 381insN, 
387insN, 388insN, 389insN, 390insN, 391insN, 
397insN, 398insN, 399insN, 400insN, 401insN, 
407insN, 408insN, 409insN, 410insN, 411insN, 
417insN, 418insN, 419insN, 420insN, 421insN, 
427insN, 428insN, 429insN, 430insN, 431insN, 
437insN, 438insN, 439insN, 440insN, 441insN, 
447insN, 448insN, 449insN, 450insN, 451insN, 
457insN, 458insN, 459insN, 460insN, 461insN, 
467insN, 468insN, 469insN, 470insN, 471insN, 
477insN, 478insN, 479insN, 480insN, 481insN, 
487insN, 488insN, 489insN, 490insN, 491insN, 
497insN, 498insN, 499insN, 500insN, 501insN, 
507insN, 508insN, 509insN, 5i0insN, SllinsN, 
517insN, 518insN, 519insN, 520insN, 521insN, 
527insN, 528insN, 529insN, 530insN, 531insN, 
537insN, 538insN, 539insN, 540insN, 541insN, 
547insN, 548insN, 549insN, 550insN, 551insN, 
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552insN, 553insN, 554insN, 555insN, 556insN, 
562insN, 563insN, 564insN, 565insN, 566insN, 
572insN, 573insN, 574insN, 575insN, 576insN, 
582insN, '583insN, 584insN, 585insN, 586insN, 
592insN, 593insN, 594insN, 595insN, 596insN, 
602insN, 603insN, 604insN, 605insN, 606insN, 
612insN, 613insN, 614insN, 615insN, 616insN, 
622insN, 623insN, 624insN, 625insN, 626insN, 
632insN, 633insN, 634insN, 635insN, 636insN, 
642insN, 643insN, 644insN, 645insN, 646insN, 
652insN, 653insN, 654insN, 655insN, 656insN, 
662insN, 663insN, 664insN, 665insN, 666insN, 
672insN, 673insN, 674insN, 675insN, 676insN, 
682insN, 683insN, 684insN, 685insN, 686insN, 
692insN, 693insN, 694insN, 695insN, 696insN, 
702insN, 703insN, 704insN, 705insN, 706insN, 
712insN, 713insN, 714insN, 715insN, 716insN, 
722insN, 723insN, 724insN, 725insN, 726insN, 
732insN, 733insN, 734insN, 735insN, 736insN, 
742insN, 743insN, 744insN, 745insN, 746insN, 
752insN, 753insN, 754insN, 755insN, 756insN, 
762insN, 763insN, 764insN, 765insN, 766insN, 
772insN, 773insN, 774insN, 775insN, 776insN, 
782insN, 783insN, 784insN, 785insN, 786insN, 
792insN, 793insN, 794insN, 795insN, 796insN, 
802insN, 803insN, 804insN, 805insN, 806insN, 
812insN, 813insN, 814insN, 815insN, 816insN, 
822insN, 823insN, 824insN, 825insN, 826insN, 
832insN, 833insN, 834insN, 835insN, 836insN, 
842insN, 843insN, 844insN, 845insN, 846insN, 
852insN, 853insN, 854insN, 855insN, 856insN, 
862insN, 863insN, 864insN, 865insN, 866insN, 
872insN, 873insN, 874insN, 875insN, 876insN, 
882insN, 883insN, 884insN, 885insN, 886insN, 
892insN, 893insN, 894insN, 895insN, 896insN, 
902insN, 903insN, 904insN, 905insN, 906insN, 
912insN, 913insN, 914insN, 915insN, 916insN, 
922insN, 923insN, 924insN, 925insN, 926insN, 
932insN, 933insN, 934insN, 935insN, 936insN, 



557insN, 558insN, 559insN, 560insN, 561insN, 
567insN, 568insN, 569insN, 570insN, 571insN, 
577insN, 578insN, 579insN, 580insN, 581insN, 
587insN, 588insN, 589insN, 590insN, 591insN, 
597insN, 598insN, 599insN, 600insN, 601insN, 
607insN, 608insN, 609insN, 610insN, 61 linsN, 
617insN, 618insN, 619insN, 620insN, 621insN, 
627insN, 628insN, 629insN, 630insN, 631insN, 
637insN, 638insN, 639insN, 640insN, 641insN, 
647insN, 648insN, 649insN, 650insN, 651insN, 
657insN, 658insN, 659insN, 660insN, 661insN, 
667insN, 668insN, 669insN, 670insN, 671insN, 
677insN, 678insN, 679insN, 680insN, 681insN, 
687insN, 688insN, 689insN, 690insN, 691insN, 
697insN, 698insN, 699insN, 700insN, 701insN, 
707insN, 708insN, 709insN, 710insN, 71 linsN, 
717insN, 718insN, 719insN, 720insN, 721insN, 
727insN, 728insN, 729insN, 730insN, 731insN, 
737insN, 738insN, 739insN, 740insN, 741insN, 
747insN, 748insN, 749insN, 750insN, 751insN, 
757insN, 758insN, 759insN, 760insN, 761insN, 
767insN, 768insN, 769insN, 770insN, 771insN, 
777insN, 778insN, 779insN, 780insN, 781insN, 
787insN, 788insN, 789insN, 790insN, 791insN, 
797insN, 798insN, 799insN, 800insN, 801insN, 
807insN, 808insN, 809insN, 810insN, 811insN, 
817insN, 818insN, 819insN, 820insN, 821insN, 
827insN, 828insN, 829insN, 830insN, 831insN, 
837insN, 838insN, 839insN, 840insN, 841insN, 
847insN, 848insN, 849insN, 850insN, 851insN, 
857insN, 858insN, 859insN, 860insN, 861insN, 
867insN, 868insN, 869insN, 870insN, 871insN, 
877insN, 878insN, 879insN, 880insN, 881insN, 
887insN, 888insN, 889insN, 890insN, 891insN, 
897insN, 898insN, 899insN, 900insN, 901insN, 
907insN, 908insN, 909insN, 910insN, 911insN, 
917insN, 918insN, 919insN, 920insN, 921insN, 
927insN, 928insN, 929insN, 930insN, 931insN, 
937insN, 938insN, 939insN, 940insN, 941insN, 
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942insN, 943insN, 944insN, 945insN, 946insN, 947insN, 948insN, 949insN, 950insN, 951insN, 
952insN, 953insN, 954insN, 955insN, 956insN, 957insN, 958insN, 959insN, 960insN, 961insN, 
962insN, 963insN, 964insN, 965insN, 966insN, 967insN, 968insN, 969insN, 970insN, 971insN, 
972insN, 973insN, 974insN, 975insN, 976insN, 977insN, 978insN, 979insN, 980insN, 981insN, 
5 982insN, 983insN, 984insN, 985insN, 986insN, 987insN, 988insN, 989insN, 990insN, 991insN, 





OOO J*-ioXT 


993insN, 994insN, 995insN, 996insN, 997insN, 998insN 


999insN, 


lOOOinsN, 




1 A A 1 I««XT 

lUOlinsN, 


1 AAOi^oXT 


lUU3insN, 


1 AA/I.' U — XT 

1004msN ? 


1 AAC X T 

1005insN, 


1 AAZ"* X T 

lOOoinsN, 


1007insN, 


1008insN, 




lUU9insiN ? 


1 A 1 A*««XT 

lUiUinsN, 


1 A 1 1 I — —XT 

101 linsN, 


t A 1 ^> 1 XT 

1012insN, 


1 A 1 * XT 

l0l3msN, 


l0l4insN, 


1015insN, 


1016insN, 




1 A 1 "7* — -XT 

101 /insN, 


1 A 1 Q* -XT 


i A1 a;**«xt 


luzUinsJN, 


1 AO 1 - **«XT 

1021insN, 


1 A"» ^ * XT 

1 022insN, 


1023insN ? 


1024insN, 


1 A 


1 AO <; M ««XT 


1 AO/^^^XT 


102/insN, 


1 AO Oi — -XT 

1028msN, 


1029insN, 


1 A O A * X T 

1030insN, 


1031insN, 


1032insN, 




1 AT Ti««XT 

lUJJinsiN, 


i m /ii««xT 

iUJ4insN, 


1 AT C*«»-XT 


1 AT /CI**— XT 

103omsN, 


1 ATI.' - ^.X T 

1037insN, 


1 AO O* XT 

l038msN, 


1039insN, 


1040insN, 


yp 


1 A/I 1 ^ — —XT 

1041insN, 


1 A/1 0**%«XT 


1 Ayf TI*»-XT 

1043msN, 


1 A A A 1 — . —X T 

1044insN, 


1 A/1 C * XT 

1045insN, 


1 A A y * XT 

1046insN, 


1047insN, 


1048insN, 




1 A/t Oil ««XT 

lU49inslN, 


1 ACA*.*— XT 

lUSOmsN, 


1 AC 1 C — -XT 

lOSlinsN, 


1 Ac>; X T 

1052msN, 


1 ACT * X T 

1053insN, 


•% f\ C A ' XT 

1054insN, 


1055insN ? 


1056insN, 




1057insN, 


1 ACO." XT 

1058insN, 


1 ATA' XT 

l059insN, 


1 Ay A* XT 

lOoOinsN, 


1 A/" 1 " XT 

lOolinsN, 


1062insN, 


1063insN, 


1064insN, 


*Tnc 


1 A/" C * XT 

1065insN, 


1 XT 

lOooinsN, 


1 A /*T XT 

106/insNj 


1 A f Ci ' XT 

l068insN, 


•« A/A' XT 

l069insN, 


1070insN, 


1071insN, 


1072insN, 




1 ATI * XT 

l073insN, 


1 AO A ,'-„\T 

1074insN, 


1 Air r _ „xt 

1075insN ? 


l076msN J 


1 AI^T* X T 

1077insN, 


1078insN, 


1079insN, 


1080insN, 


In 


1 AO 1 : X T 


lu82insN, 


1 AO'); X T 

1083insN, 


i A d A 1 XT 

lG84msN, 


t AOf ' XT 

1085insN, 


1 AO * XT 

l086insN, 


1087insN, 


1088insN, 


a 


1089insN, 


1 AAA- — —XT 

lU9UinsIN, 


1 A A 1 - — —XT 

1091msN, 


1 AA^ * X T 

l092insN, 


1 AA^> * XT 

1093insN, 


1 A A A ' XT 

!094insN, 


1095insN, 


1096insN, 




lUy/insN, 


luvoinslN, 


luyyinsiN, 


1 1 AAi**«XT 

l iuoinslN, 


1 1 A1 :««XT 

1 lOlinsN, 


1 1 AO- — -XT 

1 102insN ? 


1103insN ? 


1104insN, 


ffP 


I lUMnsiN, 


1 1 A/Ci«^XT 


1 lUVinsN, 


1 1 AOi« n XT 

1 lOoinsN, 


1 1 AAI — — XT 

1 109msN, 


111 A- XT 

1 1 1 OinsN, 


llllinsN, 


1112insN, 




111 T* -XT 

1 1 1 JinsN, 


iii /i;««xt 
I i i4insiN, 


1 i 1 jinsiN, 


111 /Ci«^XT 

1 1 iomsiN, 


111 ^C^^XT 

1 1 17msN ? 


111 OI — -XT 

11 18msN, 


1 1 1 A* XT 

lll9insN, 


1120insN, 




1 1 O 1 I**«XT 

1 izlinsN, 


1 izzinsiN, 


1 123insIN, 


1 1 O A I— -XT 

1 124insN, 


1 1 OC--»— XT 

1125insN, 


1 1 l/' XT 

1126insN, 


H27insN, 


1128insN, 




1 izyinsiN, 


1 13UinsJN, 


1 1 T 1 I**«XT 

1 lilinsN, 


1 1 to;— -xt 

1 132insN, 


i 1 1^ * XT 

IliJinsN, 


1 1 T — — XT 

1 134insN, 


11^^* XT 

H35insN, 


H36insN, 




in «7» _xt 

1 13 /insN, 


in o: — „xt 

1 1 JoinsJN, 


1 1 Tn;*, rt xT 

1 livmsiN, 


1 1 /1Ai-»-XT 

1 14UinsN, 


11/11 * XT 

1141msN, 


1 1 /IT— XT 

1 142insN, 


H43insN ? 


H44insN, 


OC. 


11/1 — «XT 


1 1 /1/^tv\oXT 
1 I401nSIN, 


1 1 /tO^noXT 

1 14/insiN, 


11/1 Qi*«oXT 


1 1 /IQlnoKT 

1 l4yinsiN, 


l ouinsiN, 


HSlinsN, 


H52insN, 






1154insN, 


1155insN, 


1156insN, 


1157insN, 


1158insN, 


1 1 CAI — — XT 

1 1 59insN, 


t i yAi xt 

lloOinsN, 




1161insN, 


1162insN, 


1163insN, 


1164insN, 


1165insN, 


1 166insN, 


1167insN, 


1168insN, 




1169insN, 


1170insN, 


1171insN, 


1172insN, 


1173insN, 


1174insN, 


I175insN, 


1176insN, 




1177insN, 


1178insN, 


1179insN, 


1180insN, 


1181insN, 


1182insN, 


1183insN, 


1184insN, 


30 


1185insN, 


1186insN, 


1187insN, 


1188insN, 


1189insN, 


1190insN, 


1191insN, 


1192insN, 




1193insN, 


1194insN, 


1195insN, 


1196insN, 


1197insN, 


1198insN, 


1199insN, 


1200insN, 




1201insN, 


1202insN, 


1203insN, 


1204insN, 


1205insN, 


1206insN, 


1207insN, 


1208insN, 




l209insN, 


1210insN, 


1211insN, 


1212insN, 


1213insN, 


1214insN, 


1215insN, 


1216insN, 




1217insN, 


1218insN, 


1219insN, 


1220insN, 


1221insN, 


1222insN, 


1223insN, 


1224insN, 
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1225insN, 


1226insN, 


1227insN, 


1228insN, 


1229insN, 


1230insN, 


1231insN, 


1232insN, 




1233insN, 


1234insN, 


1235insN, 


1236insN, 


1237insN, 


1238insN, 


1239insN, 


1240insN, 




1241insN, 


1242insN, 


1243insN, 


1244insN, 


1245insN, 


1246insN, 


1247insN, 


1248insN, 




1249insN, 


1250insN, 


l251insN, 


1252insN, 


1253insN, 


1254insN ? 


1255insN, 


1256insN, 




1257insN, 


1258insN, 


1259insN, 


1260insN, 


1261insN, 


1262insN, 


1263insN, 


1264insN, 
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1265insN, 


1266insN 

X W XXXkJl ~ <■ 


1267insN 

X i-t \J t XXXkjX ^ j 


1268insN 

X A* \J \J XXXiJX 1 ^ 


1269insN 

1 y 11101 ~ j 


1 270insN 




1 977incXT 




1273insN 


1274insN 

1 ^* / • lllOl y 


1275insN 

l 1 <y llxOl ~ j 


1276insN 


1277insN 






1 9SnincXI 
IZouinSIN, 




1281insN 


1282insN 

1 j-» Ui< lllOl 1 ^ 


1283insN 


1284insN 






i Z O / Uloi\ , 


l ZoolllSiN, 




1289insN 

L ±* \J S XllOl I y 


1290insN 


1291insN 


1292insN 


12Q3in<;N 


1 994in«M 


170^tncM 


1 9Q/\ir»cXT 


5 




1298insN 


1 ylllorH) 


1300.n<iN 

1 J vUxiloIN, 


1 301 incM 
1 j\j 1 iixbrN, 




1 JUJinsiN, 


1 jU4inSIN 9 




1305insN 

1 J \J <J lllOl 1 y 


1 306insN 


1 307in<;N 


i JV/OxIialN , 






1 j 1 1 lnSiN , 


1 1 1 oincxr 






1 J X "xlXOI^ , 


1 3 1 SinsN 

U 1 JlllMN , 


1 J 1 UlI15>i>i ? 








1 JzUinslN, 




1321insN 


1322insN 


1 323 in^N 








1 777inoM 


1 jzoinsiN, 




1 J s lllOl >t , 




!331inQM 

lJJl liloiN, 


1 33?incN 




1 H4inc\I 




1 jjoinsN, 


10 


1337insN 

1 *J «-> / lllOl y 


x -/ J OlllOi 1 y 




1 140in«5>J 

1 J^tUIIxoiN, 


Utl 1I1MN , 






1 7 A A t « o"\.T 

I j44inSiN, 




1345insN 


1 -/~\JllxOlN ? 




1 ^4Rin^M 


1 149incM 
1 JT-yixlMN, 


I j jUluSIN, 


17^1 incM 

ijj iinsiN, 


1 j jzinsiN, 




1353insN 

1 *J -/ 111)31 1 ^ 


1354insN 

X -/ «J~IXXOl ~ y 




1356in<?N 


1 3S7in<:N 


i j joinsiN, 


i j jvinsiN, 


1 jouinsiN, 




1361insN 

1 V/ 1 lllOl 1 y 


1 362insN 


1363in^N 


1 364in<;M 

1 JU*Till31N 9 


1 I^SitiqM 
1 JU-JIIIOx^ 9 


1 JODinSiN, 


1 jo /lnsiN, 


1 jooinsiN, 


f'l i 


1369insN 


1370tnsN 




1 372in<5N 


1 373in«N 




1 j / jinsiN, 


i j /oinsiN, 




1377insN 

1 J / / lllOl ^1 , 


1378insN 


1 379insN 


1 3R0.n<iN 


1 lR1in<2>J 


1 187incM 


1 jo jinSiN, 


1 ^SMJ^eXT 

1 jo^finsiN, 




1385insN 


1 J OUlllOlN, 




1 JOOlxloiN, 




1 j^uinsiN, 


1 1 Q 1 i n eXT 


I jyzinsiN, 




1393insN 






U"UIIloiN ? 


1 197inQT\J 


1 1QRinclM 


1 7qg;«o\t 


1 4UUinsiN [y 




1401insN 






1 404in<iN 


14fH.n<2Nf 
1 tv^UlolN, 


1 dOAmcTsI 


ih-u / ins in, 


1 AHCineXT 


Ljl 


1409insN 

i i v/ y 11101 , 


1410insN 


141 1 insN 


!412in<;N 




1 *t 1 T-insiN , 


141 SincXI 


1 A. 1 «oXT 

in- loinsiN, 


8> 


1417insN 

1 ~ 1 / lllOl ^( , 


1418insN 

X r 1 O lllOi. <, 


1419in^M 


1420in<iN 




1477incM 


1 477incXI 

1 j insiN , 


1 ^ msiN y 


s 


1425insN 

1 -J lllOl ^1 y 




1427in<;N 


14?Riti<iM 

1 *T^Olll&iN ? 






1 A1 1 incXT 




Q 


1433insN 




l*t J JlllMN, 










144UinsiN, 




1441insN 

1 » > 1 lllOl y 


1442insN 


1 44^in<jNT 

l*T*TJillOl>(, 


1 444itigNT 


144^in<:>J 




1 J.A7incXT 


1 44Cit-icXT 




144Qin^N 

1 I I -711101 




14^1t n oM 

X^T-J llliai^. 






I'tJ'tIxISIN, 


IH-J JinSiN, 


1 A ^/^i***>XT 

i4joinsiN ? 


25 


1457insN 


1458insN 


1 4S9in<;N 


x *tU\/lI10l ^ ? 


1461 irxiN 


I'+oz.inoiNj 


i HO J lilSlN , 


1 j4./^4i*^cXT 

1 H- O^f insiN , 




1465insN 

X I V ■/ 1X1 hi X ^ <| 


1 466insN 

X TUVlllOi y 


1 4fi7in<iM 

1 i v/ / xxxOl ^ j 








1471in«XI 


1479incXJ 




1473insN 

X I / lllOl t| ^ 


1474insN 






1477in«?N 


147Rin<i>J 


1 479in«XI 

i *t / "morN y 


1 ASOincXJ 




1481insN 


1482insN 

x ru^xxxijx ~ y 


1483insN 




1 11131 ^ y 


1 4S6incTsr 

1 tOUIHMN, 


1 45i7in<5XT 
l to / IIlolN ? 


1485?incXJ 

xHooinsrN, 




1489insN 


1490insN 

x i y v/xxxoi ™ ^ 


1491insN 

i ~ y l iiioi ^ 


1492insN 


1493insN 


1 4Q4in<iN 


1 t 7 J UIOIN y 


1 J.06inc>J 
1 H*!7UinoiN , 


30 


1497insN, 


1498insN 


1499insN 

x r ^ ^ xxxkjx ^ j 


1500insN 


1501insN 

1 Jwl lllOl ^1 j 


1 502in<;N 


1 S03in<;N 






1505insN, 


1506insN, 


1507insN. 


1508insN 


1509insN 

k -j \j y 1x101 t y 


1510insN 

1 ■/ 1 V/ lllOl 1 y 


1511insN 

W 1 1 lllOl^l y 


1512insN 




1513insN, 


1514insN, 


1515insN, 


1516insN, 


1517insN, 


1518insN, 


1519insN, 


1520insN, 




1521insN, 


1522insN, 


1523insN, 


1524insN, 


1525insN, 


1526insN, 


1527insN ? 


1528insN, 




1529insN, 


1530insN, 


1531insN, 


1532insN, 


1533insN, 


1534insN ? 


1535insN, 


1536insN, 


35 


1537insN, 


1538insN, 


1539insN, 


1540insN, 


1541insN, 


1542insN ? 


1543insN, 


1544insN, 




1545insN, 


1546insN, 


1547insN, 


1548insN, 


1549insN, 


1550insN, 


1551insN, 


1552insN, 




1553insN, 


1554insN, 


1555insN, 


1556insN, 


1557insN, 


1558insN, 


1559insN, 


1560insN, 




1561insN, 


1562insN, 


1563insN, 


1564insN, 


1565insN, 


1566insN, 


1567insN, 


1568insN, 




1569insN, 


1570insN, 


1571insN, 


1572insN, 


1573insN, 


1574insN, 


1575insN, 


1576insN, 
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1 S77in«sN 


1 ^78insN 

1 J / OXXXOiX^ 


1 ^79insN 

x J / y ill 31 ™ j 


1580insN 


1581insN 


1582insN 


1 SR^insN 


1 S84in<iN 




1 SRSinsN 


1 SR6in<;N 

1 J OUlilSi ^ 9 


1 S87irKN 




i J O slLlOl N 9 




1 J/l LllOiN j 




* 


i «/7.JxlXOiN ? 


i J 7*Tiiiaix 9 


i j y j m^iy , 






1 */70lll&iN ? 


1 ^QQinsN 

1 J 7!7illaiN ? 


1 600in<;N 
1 OUUlllMN , 




1 Ov i illoIN, 


1 OUZ1I1MN, 


i uu-hiimn, 


1 UUHUlbiN, 


1 OU J1I1MN, 


i ouoinaiN, 


1 OU / 1I1MN, 


louoinsiN, 




1 UU^lIloiN, 


IQl UlilMN, 


lull illolN , 


1 O 1 Z.lIIi>iN ? 


I O 1 J lllMN , 


1 O 1 T'lIloiN, 


161 ^in<=N 
lOl ^llloiN, 


101 oinsiN , 




161 7mc\T 
1 0 1 / illSiN , 


1 61 SincW 


1 A1 QincM 

i o i yinSiN , 


i ozuinsiNj 


1 A91 incM 

i oz i insiN , 


1 679inc>J 

i ozzmsiN, 


lozjinsiNj 


1 ozHinsiN, 




iozjuisin, 


lOZOinMN, 


1 677tncNT 

lOZ / msiN, 


1 67Sinc>J 


iOZ7inSlN ? 


i ojuinsiN, 


10^ linsiN, 


1 ojzinsiN, 




1 A^incXT 

ioj jinsiN, 




i o j j insiN , 


i ojoinsiN, 


1 0 J / IllSiN , 




lOjyinsiN, 


1 ^zinincXT 
1 0HuinsiN 5 




10H lluSiN, 


lOHZinSIN, 


ioh jinsiN, 


1 A trtoXT 

lOH^insiN, 


lOHJinSINj 


lOHOlIlSiN, 


I Oh / InSiN , 


lOHolnSiN, 


1 n 


1 6AQincXI 


1 6^Ai*ncXJ 


1 A^l incM 

i oj i insiN , 


i ojzinsiN, 


1 A^incM 

lOj^insiN, 


lOjHinsrN, 


lOJ^lllblN, 


iOjoinsiN, 




ioj /insrs, 


1 /^SincXI 


iOjyinsiN, 


i oouinsiN , 


1 AA1 incM 
1 OO 1 IllSiN 9 


loozinsiN, 


loojinsiN, 


1 ooh insiN y 




loojinsiN, 


i oooinsiN, 


i oo / insiN , 


loooinsiN, 


i oo OinsiN , 


10/ uinsiN , 


1 A71inc\T 

10/1 msiN , 


1 £77incM 

1 0 /zinsiN, 


03 


1 67^inc\T 

i o / j insiN , 




i o / j msiN , 


lO /OlIIMN, 


1 677inc>J 

i o / / insiN 9 


10 / oinaiN, 


1 A7Qinc\I 

10 / 7insiN, 






loo iinsiN, 


1 687incXI 
1 OoZinSiN, 


1 Aft^inoM 

lOojinsiN, 


iOO'rlllSJ.N, 


looJinsiN, 


i ooomsiN, 


105 / insiN, 


lOoolnSlN, 




1 62QincXT 

iOovinsiN, 


lovuinsiN, 


1 \yy 1 InsiN , 


lO^ZlIlalN, 


107JlI15>fN, 


1 07H1I1S1N , 


107J1I1S1N, 


1 0 voinsiN , 




i oy /insiN, 




1 07 VinSiN , 


i /uuinsiN, 


1701inc\I 

i / u i insiN , 


1 7n7mcM 

i /uzinsiN, 


1 7n^incKT 

1 /uJinsiN, 


1 /uHinsiN, 




1 7fKincXI 


i /uoinsiN, 


i / u / msiN , 




1 7nQincXT 

i /U7insiN ? 


1 71 OincXT 

1 / lumsiN, 


1 71 1 incM 

1/1 iinsiN, 


1 717JncXI 

i / lzmsiN, 




i / 1 jinsiN, 


1 71 AtrieXI 

1/1 *4inSiN , 


1 71 ^incKT 
1/1 jlnSiN, 


1 71 AineAJ 

i / 1 oinsiN , 


1 71 7ino\T 

i / 1 / insiN , 


1 71 fiincXT 

1/1 oinsiN, 


171 0t«c\T 

1/1 OinsiN , 


1 /zuinsiN, 




1 771incXI 

i / z i insiN , 


1 /zzmsiN, 


1 /ZJinSiN, 


1 /ZHlIlblN, 


1 7?^incM 


i / zoinMN, 


1 1 L /II1S1N, 


1 7?SincXT 

1 / zoinsiN, 






i / juinsiN, 


1 7^1 tncW 

i / j l insiN , 


1 7^?i*nc\I 

i / jzinbiN, 


1 7'nincM 
1 / jJlIlblN, 


1 7** AincM 


i / jjinsiN, 


1 / joinsiN, 




i / j / ins in , 


i / joinsiN, 




1 74fiir»c\I 

i /HuinsiN, 


1 7J.1 incM 
1 / *r 1 IllSiN , 


1 749i*ncXT 
1 /HZinSlN, 


i /^oinsiN, 


1 HAA\ noXT 

i /HHinsiN, 






1 /HUUxSIN, 


i /f /msiN, 


i /HoinsrN, 


1 7AQinc\T 

1 /*T7lIlMN, 


1 / jvinbiN, 




17S?incXI 




i / jjinsrs, 


i / jHinsiN, 


l /z>jinsrN, 


i /joinsiN, 


1 7^7inc\T 

i / j i insiN , 


1 7^Sinc>J 

1 / JoinsiN, 


1 /^7inSlN ? 


1 76fii*ncXJ 

1 /ouinsiN, 




i /oiinsiN, 


i /ozmsiN, 


i /ojinsiN, 


i /oiinsiN, 


i / oiinsiN, 


i /ooinsiN, 


1/0 / msiN, 


i /ooinsiN, 


Z J 


1 76Qi n<=XT 

1 /071I1MN, 


1 / /U111MN, 


1 771 incM 
ill 1111MN, 


1 77?in<:>J 


177^in«N 
1 / / J 1I1MN , 


1 / / 6 t111MN, 


177SincN 

III JJL11MN, 


III UHIMN , 




1 777incM 
ill /lliblN, 


1 778incXT 

l / / oinsiN, 


1 770incM 


1 7£ninc\T 

i /ouinMN, 


1 / 0 1 lllolN , 


1 / OZHIMN, 


i / OJ1I1MN, 


1 7R4in«:XI 
1 / OtlllaiN, 




1 / 0 JlUMN, 


1 /OOUxMN, 


1 7£7irw>J 

i / o i m;>rN , 


1 / OOlllMN, 


1 7R0incN 
1 / OTlIlorN, 


1 7QHinc>J 
1 /7U111MX, 


1 7Q 1 inoW 
1/71 1U1MN, 


1 7Q?in<iN 

1 / 7ZrlilM\ ? 




1 /7J1UMN, 


1 /7*t111MN, 


1 /"JlIIMN, 


1 / 7Ullloi> , 


1 7Q7in<jN 

1 / 7 / illalN, 


1 / yolllMN, 


1 / 77JL11MNJ 


I OUUlllolNj 




1 801 incM 


i ouzinsiN, 


1 Ovj lllMN y 


1 OU*+lIl#i>l y 


1 OUJ1I1MN, 


1 OuOlllMN, 


1 OU / JL11MN, 


1 OUOllloiN, 




1 OU7111MN, 


1 R10in<;N 


1 O 1 1 lllolN^ 


1 0 iZlllol^9 


lOl JlllOlN, 


1 O I^rHliai^ 9 










lOl OlilOlX y 


1017 illOi ~ y 


1 820insN 






1823insN 


1 824insN 

X <J^r~XXXOi ^1 f 




1825insN, 


1826insN, 


1827insN, 


1828insN, 


1829insN, 


1830insN, 


1831insN, 


1832insN, 




1833insN, 


1834insN, 


1835insN, 


1836insN, 


1837insN, 


1838insN, 


1839insN, 


1840insN, 




1841insN, 


1842insN, 


1843insN, 


1844insN, 


1845insN, 


1846insN, 


1847insN, 


1848insN; 


35 


1849insN, 


1850insN, 


1851insN, 


1852insN, 


1853insN, 


1854insN, 


1855insN, 


1856insN, 




1857insN, 


1858insN, 


1859insN, 


1860insN, 


1861insN, 


1862insN, 


1863insN, 


1864insN, 




1865insN, 


1866insN, 


1867insN, 


1868insN, 


1869insN, 


1870insN, 


1871insN, 


1872insN, 




1873insN, 


1874insN, 


1875insN, 


1876insN, 


1877insN, 


1878insN, 


1879insN, 


1880insN, 




1881insN, 


1882insN, 


1883insN, 


1884insN, 


1885insN, 


1886insN, 


1887insN, 


1888insN, 
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LOO xlllii^ , 


1 RQOirwN 




1 892insN 


1 RQ3insN 


1 RQ4in<;N 

1 O^tllloiX , 


1 RO^irmM 
1 oy JiiioiN , 


1 fiO^in^M 

1 oyuinoiN , 




107 / lllOl^ , 


i O^OlilolN, 


1 oyyiiiaiy , 




IGAUncXJ 

1 y\J 1 UIMN y 


1 7V^lllolN, 


1001in<:N 
1 yujiiioiN, 


1 OAzlincXT 






1 QO^in^N 

1 TVVillMN , 


1 Q07in*;N 


IGAftincXJ 


i yyjyiiibrH) 


101 Ain<sN 


101 1 in«M 
1 y 1 1 1UMN , 


1 01 9incW 
1 y IZinSIN, 




L y L ./HlolN, 


1 Q14in^N 


101 Sin<;M 
1 y 1 JiiiMN , 


1 Q1 ^inqM 


1017in«:NJ 


1 01 KincXJ 

171 oinoiN, 


1 01 OincM 
1 y 1 y luSiN , 


1 09AincXJ 

1 yzumsiN, 




1 7A, 1 lllolN, 




1 "Z J1I1MN, 


1 094inQ>J 
1 7ZH , IIlolN, 


1 Q9^incM 
1 yzjinoiN, 


1 Q9^inc>J 


1 097incXT 

i yz / insiN , 


1 yzoinsiN, 




1 7Z71I1MN, 




1 011 incXT 


i yj>zinsiN, 


1 QUinoXJ 

lyj^insiN, 


lyjHinsiN, 


lyjjinsiN, 


lyjoinsiN, 








1 Q^QinoXI 


1 QzlAinoXT 

i y s-uinsiN , 


1 y *f 1 insiN , 


ly^tZinsiN, 


ly^jmsiN, 


iy44insiN, 




iy*+jinsiN, 


iy40insiN, 


1 Q47i«eXT 

1 y 4 / insiN , 


ly^oinsiN, 


1 y^y msiN , 


lyjUinsfs, 


iyj iinsiN, 


lyjzinsN, 






1 Q^AinoXT 

ly^^+insfN, 


1 CK^i^eXT 

lyooinSiN, 


lyjomsiN, 


iyj / insiN, 


iyjoinsiN, 


ly^yinsiN, 


lyouinsiN, 


1 A 
IU 


l yo i insiN ? 


lyozinsiN, 


1 QA'iirtoXT 

lyojinsiN, 


iyo4insJN, 


lyoDinsJN, 


iyooinsiN, 


lyo/insiN, 


lyooinsN, 




xyoyinsiN, 


iv /uinsiN, 


1 y / 1 insiN , 


iy /zinsiN, 


iy /jinsJN, 


iy /4insfs ? 


iy /DinsN, 


ly/oinsJNj 




1 G77i«oXT 

i y / / insiN t 


iy /OUISIN, 


iy /yinsiN, 


lyoUinsiN, 


lyoiinsJN, 


lyozinsiN, 


1 no^i^^xr 

lysJinsN, 


lyo4insJN, 






I y 001ns In, 


iy© /insiN, 


lyooinsiN, 


lyoyinsN, 


iyyUinsN, 


1 OA 1 :«„xt 

lyVIinsN, 


19yzinsN, 






iyy4insrM, 


1 GG<tv»<?XT 

lyy^insiN, 


lyyoinsiN, 


1 GG^*%oXT 

iyy /msiN, 


lyyoinsN, 


i y yy msJN , 


zUuUinsiN , 


W§ 


9aai incXT 
zuui insiN, 


zuuzinsiN, 


zuuzinsiN, 


OA A/1 incXT 

zuuzinsiN, 


oAA^inoxr 

ZUUDinSlN, 


0AA^i«oXT 

zuuoinsiN, 


zuu/insN, 


zUUoinsN, 




9AAQi«cxr 
zuuymsiN, 


9A1 AtnoXT 

zui uinsiN, 


9H1 1 ineXT 

zui iinsiN, 


9A1 9it-icXT 

zuizinsiN, 


9A1 litnoxr 
zui jinsJN, 


7A1 4t«cXT 

zui YinsiN, 


OA1 ^i*-»cXT 

zUl jinslN, 


OA 1 ^;*«»^xt 

zu ioinsiN, 




zu i /insiN, 


9A1 Ci«oXT 

zuioinsiN, 


zu 1 yinsiN, 


7A9Ai*«oXr 

zuzuinsJN, 


zuz imsiN, 


ZUzzmsN, 


zUzJinsN, 


") AO/1 J»**iXT 

zUz4insiN, 




9A9^ir»o\I 
zuz jinsiN, 


9A9£Jr\oXT 


9A97i*«cXT 

z uz / insiN, 


9A9Cir»oXT 

zuz oinsiN, 


9A9Gin<?XT 

zuzyinsJN , 


9AlA^oXT 

zu^uinsiN, 


9A11 mc\I 

zu J 1 insiN , 


zUJzinslN, 




9Al'ii«eXT 

ZUJJinSiN, 


ZUJ4H1SIN, 


zu^ YinsiN, 


9A^^i«c»XT 

zu->oinsiN, 


zui /insiN, 


zUJoinsiN, 


zUiyinsiN, 


OA/1 Ai«^XT 

zU4UinsiN , 


-zy 


9Ad1 incXT 
ZUH 1 inSIN, 


9A49ino\J 

zu<+zinsiN, 


zu*+ j insiN, 


9A/lAiricXJ 

zuH'HinsiN, 


ZU^DinSlN, 


9AAAi«oXJ 

zu^omsiN, 


9AA7i«eXT 
ZU4/inSIN, 


9A4Q;t-ioXT 
ZU4oinSiN ? 


n 


9AJ.Qir»o\J 

zunymMN, 


9A^AincW 

zujuhisin, 


9A^1 incM 

ZUD 1 insiN, 


9A^9iricXI 

zu^zmsiN, 


zuo YinsiN, 


9A^A^«oXT 

zu jH-insiN, 


9A^<^cXf 

zuD^insiN, 


zuooinsiN, 




9A^7inc\J 


zujohisin, 


zuj yinsiN, 


9AAAirioXT 
ZUOUmSiN, 


9AA1 incXT 

zuo 1 insiN , 


9AA0JnoXT 

zuozinsiN, 


9A/;^i«oXT 

ZUOjmSiN, 


ZU04inSIN, 




zuojinsrs, 


zuoomsiN, 


9AA7ir%cXT 

zuo / ins in, 


9A^Qi«ciXT 


9A<Q^«oXT 

zuoyinsJN, 


9A7Ai*«dXT 

zu / uinsiN, 


9A71 i«oXT 

zu / iinsiN, 


7A77i«oXT 

ZU /zinslN, 




7A71tno>J 


9H7zltricXT 

zu / 'TinsiN , 


9A7^inoXJ 

zu omsfN, 


9A7Ai*t-icXT 

zu /omsiN, 


9A77inoXT 

zu / / insiN , 


9A7C;«oXT 

zu /oinsiN, 


zu/yinsiN, 


OACA^rtoXT 

zUoUinsiN, 


9^ 
Z_> 


7A81 inoM 
zuo i msiN , 


zuozinsiN, 


zuojinsiN, 


9ACAi*r»c?XT 

zuo^+insiN, 


9AQ^i*«oXT 

zuooinsiN, 


9AQ/^i«oXT 

zuooinsiN, 


9AQ7i«cXT 

zuo / insiN, 


zUooinsfN, 




zuoymsiN , 


7aqai«c\j 
zuyuinsrs, 


9A01 incXT 

zuy iinsiN^ 


9AG9inc\J 

zuyzinsiN, 


zuyjinsiN, 


9 AG/lit-»oXT 

zuyyinsiN, 


zuyjinsiN, 


9AGAi*^ioXT 

zuyomsiN, 




7AQ7ine\T 

zuy / ins in, 


zuyoinsiN, 


9AGGi«cXT 

zuyyinsiN, 


9 1 AAi*«oXT 

ziuuinsiN, 


91 A1 i*«oXT 

z 1 u 1 insiN , 


9 1 A9i«oXT 

ziuzinsiN, 




zIU4inSJN, 




71 A^mcAI 

z lUJinsiN, 


71 AAincXI 

z 1 uoinsiN , 


9in7incM 

z 1 u / insiN 9 


ziuoinsiN, 


9 1 AGincXJ 

z 1 uy insiN , 


9 1 1 AiriolSJ 

z 1 1 uinsiN , 


9111 JmoXT 

z I i 1 insiN , 


91 1 9J«oXT 

z i izinsJN, 




zi oinsrs, 


91 lAincM 
Z 1 1 4inSiN , 


91 1 ^incXJ 

zi l^insiN, 


9 1 1 AincXJ 

zi ioinsiN, 


9 1 1 7incXT 

z 1 1 /insiN, 


9 1 1 CincXJ 

zi ioinsiN, 


911 QiirtcXT 

zi lyinsiN, 


9 1 9Ai«eXT 

zizuinsiN, 


ia 


9171 incM 


71 77incW 

z 1 zzmsiN , 


919^inc\T 


91 9J.tnc\J 
Z 1 ZHinSIN , 


91 9^incM 

z lzjinsiN, 


9 1 9£i«cW 

z izoinsiN, 


9 1 97imcXJ 

z 1 z / msiN , 


91 9ftJ«cXI 

z izoinsiN, 




Z IZrTlilOlN, 


Z i JV/111MN, 


9111 in<iN 


9n9i n<2 xj 

Z 1 JZ1I1MN, 


9ni; n o\T 
z 1 j j misiN , 


Z 1 JHulMN, 


Z 1 jJinMN , 


z 1 joinsiN, 




2137insN, 


2138insN, 


2139insN, 


2140insN, 


2141insN, 


2142insN, 


2143insN, 


2144insN, 




2145insN, 


2146insN, 


2147insN, 


2148insN, 


2149insN, 


2150insN, 


2151insN, 


2152insN, 




2153insN, 


2154insN, 


2155insN, 


2156insN, 


2157insN, 


2158insN, 


2159insN, 


2160insN, 


35 


2161insN, 


2162insN, 


2163insN, 


2164insN, 


2165insN, 


2166insN, 


2167insN, 


2168insN, 




2169insN, 


2170insN, 


2171insN, 


2172insN, 


2173insN, 


2174insN, 


2175insN, 


2176insN, 




2177insN, 


2178insN, 


2179insN, 


2180insN, 


2181insN, 


2182insN, 


2183insN, 


2184insN, 




2185insN, 


2186insN, 


2187insN, 


2188insN, 


2189insN, 


2190insN, 


2191insN, 


2192insN, 




2193insN, 


2194insN, 


2195insN, 


2196insN, 


2197insN, 


2198insN, 


2199insN, 


2200insN, 
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9901 in^M 


9909in«M 

ZZUZinMN, 


99A7incXJ 

ZZUJU1MN, 








zzu / inMN, 


zz uo ins is y 




zzvj;7inMN, 


ZZ i UinSlN, 


991 1 incM 
zz 1 1 inoiN , 


9919in<jM 


ZZ 1 JliiMN, 


9914incM 

zz 1 HinbiN , 


99 1 ^mcXT 

zz 1 UinsiN, 


99 1 AincXI 
ZZ lOinSiN, 




9917incXJ 
ZZ 1 / lUMN, 


991 RmcXT 
ZZ 1 OmMN, 


991Qi«eXJ 


9990inc>J 
zzzuinsiN, 


9991incXJ 

zzz linsiN, 


9999incXI 

zzzzmsiN, 


9777mcXI 

zzzi ins iN, 


977AincXT 
ZZZ4inSiN, 




999^in<zXJ* 
ZZZ JmSlN, 


999Amc\I 
ZZZOluSiN, 


7777i«oM 

zzz / insiN, 


779SincM 

zzzoinsrN, 


997QincXJ 

zzz vmsiN, 


ZZiUinSIN, 


777 1 JnoXT 

zzi iinsiN, 


7777i*^oXT 

zzizinsiN, 


J 


777i;r*eXT 


7774irkoXT 

ZZJ4mSiN, 


777^noXT 


777A^oXT 

zzioinsrs, 


7777inoXT 

zzi /insiN, 


777Q;«pXT 

ZZi 0 ins JN 5 


077Q;«rtXT 

ZZiyinsiN, 


77/1 Ai^^XT 

zz4UinsN, 




9741 InoM 

zz4 i insiN , 


7747i«oXT 
ZZ4ZinSIN, 


7747i*«oXT 
ZZ4imSiN, 


77/l/i;r»oXT 
ZZ44inSJN, 


774^itnc»XT 
ZZ4DinSIN, 


77/t Ai«cXT 

ZZ4oinsiN, 


77/1 7^r.XT 
ZZ4/inSiN> 


77/1 Oi^r.XT 

zz4oinslN ? 




774QtnoXr 

zz47insiN, 


zz j uinsiN, 


77C 1 * 0 \T 

zzd nnsiN, 


77^7i«oXT 

zzjZinsiN, 


77<7^«cXr 

ZZDiinSN, 


77^/!i«oXT 
ZZ34inSlN ? 


77<<i«-»oxr 
zz j j insiN, 


77<^;«n\T 

ZZjOinSlN, 




zzj /insfN, 


ZZ j oinsiN, 


77<OJv»c XT 

zz j yinsfN, 


77^n^«oXT 

zzouinsis, 


77/i 1 ^oXT 

zzoiinsiNj 


77<7i*-»oXr 
ZZoZinsJN, 


07^1;— « XT 

zzoiinsN, 


77/C/l*««XT 

zzo4insJN ? 




zzojinsiN, 


77A£**ioXT 

ZZooinsiN, 


77*C7J*%<-XT 

zzo/insfN, 


77A0i«oXT 

ZZooinsJN, 


zzoyinsiN, 


zz/uinsN ? 


Zz/linsN, 


T070^*, 

Zz/zinsN, 


1 a 


7771i«oXT 

zz /jinsiN, 


7774J«oXT 

zz /4insiN, 


077C;««XT 

zz / DinsiN, 


777A<moXT 

zz /oinsJN, 


7777i«oXT 

zz / / insiN ? 


0770:«c.XI 

zz/oinsN> 


777Q4«oXT 

zz /vinsiN, 


770A*««XT 

Zz 8UinsN ? 




77Q 1 mo\[ 

zz o iinsrs, 


zz oZinsfN, 


77C7i«oXT 

ZZoiUlSIN, 


770/1^*-kcXT 

ZZc4insJN, 


77Q<i«^XT 

zzojinsiN ? 


zz oomsN, 


7707i*-»«XT 

Zzo7msN, 


ZzooinsN, 




77QQJtioXT 


77GA4«oXT 


77Q1 i^^XT 

zzy 1 ins jn, 


0707;«^XT 

zzyzinsiN, 


07Q7;«oXT 

zzviinsiN, 


77Q/i;*snXT 

ZZy4inslN, 


77A<i«oXT 

zzySinsJN, 


zzyoinsN, 


fin 


zzv / insiN, 


zzy oinsis, 


zzyyinsN, 


77rkA^oXT 

ZiUUinsIN, 


77 A1 ;««\T 

ZiU linsN, 


ZiuZinsN, 


ZiUiinsN, 


zi04insN ? 




71A^«oXT 


77 AAi*^c»XT 

ZiUoinsiN, 


ZiU/msN, 


Zi UoinsJN, 


77 AQi*^«XT 

Zi UyinsN, 


77 1 Ai**«XT 

ZilUinsN, 


77 1 1 ;*««xt 
zi iiinsiN, 


23 lzinsN, 


w 


Oil lit-»c<XT 

zj iiinsiN, 


71 1 /Knc-xr 
Zi 14inSIN, 


77 1 <i«oXT 

zj id insiN, 


771 Ai«c»XT 

Zi loinsJN, 


77 1 7?«-ioXT 

Zi 1 /insfN, 


77 1 0^«nXT 

Zi loinsfN, 


77 1 Ai»»rtXT 

zi iyinsiN, 


zizUinsN, 




777 1 ;*^o\t 
zjz i insiM, 


7777JmoXT 

zjzzinsiN, 


717i;«oXT 
Zi ZiinSJN, 


7774in<?XT 
Zi Z4inSlN, 


777^i*-ioXT 

zi z j insiN, 


777^-ioXT 
ZiZOinSiN, 


7777i«oXT 

Ziz / insiN, 


7770i*%oXT 

Zi Z5U1SJN, 




717Git«ioXT 

zizvinsiN, 


ZiJUinsfN, 


777 l incXT 

Zi i iinsiN, 


7777irtoXT 

ZiiZinslN, 


7777^oXT 

Zi iiinsiN, 


777/1^«oXT 

Zii4insN, 


77 7 £J**«XT 

Zii j insiN, 


ziioinsiN^ 




7177;«cXT 

zj j / insiN, 


777Q^«oXT 


Zii vinsiN, 


Zi4UinSJN ? 


77A1 i«oXT 
Zi4imSiN, 


7747^«pXT 

zi4zmsiN, 


77/17ii*icXT 

Zi 4iinsiN, 


Zi 44inSJN ? 




774^«oXT 


774A^oXT 

Zi 4oinsiN, 


77yl7^cXT 

Zi4/insiN, 


Zi4oinsiN, 


Zi4yinSiN, 


77<Ai«cXT 

Zi j UinsiN, 


71 C1 if»oXT 

Zi j linsN, 


zi SzinsJN, 




ZijJinSiN, 


Zi j4insiN, 


77<<^«fiXT 

Zi j DinsiN, 


77<^i«cXT 

zi j oinsiN, 


77<7J«oXT 

Zij /insN, 


77<0i«oXT 

Zi j oinsiN, 


77 COi^.«XT 

zi->yinsiN, 


71/CA^r.XT 

zi oUinsJN, 


si i 


71 /CI J^oXT 

Zi oiinsiN, 


71A7i*-ioXT 

zjoZinsiN, 


Zi oiinsiN, 


Zi o4msiN > 


71^<i« oXT 

Zi 0 D insiN, 


77/C/C^oXT 

ZioomsiN, 


71^7J«^XT 

Zio/msiN, 


O 7 O I «XT 

zi ooinsN, 




77/£Gi«r»XT 


777A****oXT 

Zi /uinsiN, 


zi / linsfN, 


0777i**«XT 

zi/zinsN, 


7777i^»«XT 

zi /iinsiN, 


Zi /4insN, 


ZJ75insJN, 


zi7oinsN, 




zj / /insJN, 


77TO;— 0 XT 

zj /oinsis, 


777Qi«oXT 

Zi /vinsiN, 


Zi oUinsN, 


77© 1 i^ioXT 

Zi 5 UnsN, 


77 07i**«XT 

Zi oZinsiN, 


01 01 ;««xt 

zi oiinsiN, 


71 O/l I**«XT 

Zi o4insJN, 




7ioc;**oXT 
ZioDinSJN, 


710/^*-ioXT 


Zio /insiN, 


Zi ooinsiN, 


77Q04««XT 

Zi oyinsiN, 


770Ai*-k«XT 

zivuinsiN, 


77Q1 

Zi y I insiN, 


ziyzinsJN, 


7^ 
ZD 


77G7 J*-»oXT 


71G/K**oXT 

Zi y4msfN, 


O70<:— „xt 
Zi VDinsN, 


77Q^i*^«XT 

Zi voinsiN, 


77 A73««XT 

Zi y/insiN, 


ZiVoinsN, 


zi yyinsN, 


Z4UUinsN ? 




74 A 1 ^rioXT 


74A7J«eXT 
Z4UZmSiN, 


Z4UiinsiN, 


7/1 (\A i«oXT 

Z4U4inSiN, 


74A^inoXT 

Z4UDinSIN 9 


74AAi«oXT 

Z4UoinsiN, 


7/lA7i«oXT 

Z4U/insiN ? 


Z4UoinSiN, 




74AGinoXI 


741 AJnoXT 
Z4iUinSIN, 


741 1 i*t-ioXT 

Z4I linSiN, 


7A1 7i«cXT 
Z41ZinSiN > 


7A1 7I«oXT 
Z41iinSJN, 


741^«oXT 
Z414inSiN, 


7A1 <i«oXT 
Z413inSJN, 


741 Ai«oXT 

Z4 1 omsiN y 




941 7incXI 


941 SincM 


7/1 1 Qtt-icXT 

Z4 lyinsxN, 


7j.7ninoXi 

Z4ZUinSIN, 


7A71 i*«cXJ 

Z4Z nnsiN, 


7477incXJ 
Z4ZZinSiN, 


7A77;r»oXI 
Z4ZiinSiN, 


7474inoXT 
Z4Z4inSiN ) 




949^irtcXJ 


Z4Z01IlSiN , 


7zt77incXI 

Z4Z / insiN, 


7/17Q; na xr 
Z4Z5inSiN, 


7A7QincXI 

z4zyinsiN , 


7A7Ai*r»cXT 

Z4JUH1SJN, 


747 1 itnoXT 

Z4i 1 insiN , 


7477i«oXT 
Z4iZinSiN, 


7n 


Z^rJ J lllS IN, 


9474incXJ 


7/i7c; rio xr 
Z4i jinsiN, 


Z4ioinsiN, 


Z4i / insiN, 


Z4ioinsiN, 


7A7Qir»oXJ 
Z4j7inSINj 


744AtncXJ 
Z44UinSiN , 




Z^-Ht i insiN, 


9449in« v J 


9A41incM 
ZHHJinsiN, 


ZH^T^rinsiN , 


ZHH^inSlN, 


ZHHOinsiN, 


zh^t / ins in j 


ZH'ToinsiN ? 




2449insN, 


2450insN, 


2451insN, 


2452insN, 


2453insN, 


2454insN, 


2455insN, 


2456insN, 




2457insN, 


2458insN, 


2459insN, 


2460insN, 


2461insN ? 


2462insN, 


2463insN, 


2464insN, 




2465insN, 


2466insN, 


2467insN, 


2468insN, 


2469insN, 


2470insN, 


2471insN, 


2472insN, 


35 


2473insN, 


2474insN, 


2475insN, 


2476insN, 


2477insN, 


2478insN, 


2479insN, 


2480insN, 




2481insN, 


2482insN, 


2483insN, 


2484insN, 


2485insN, 


2486insN, 


2487insN, 


2488insN, 




2489insN, 


2490insN, 


2491insN, 


2492insN, 


2493insN, 


2494insN, 


2495insN, 


2496insN, 




2497insN, 


2498insN, 


2499insN, 


2500insN, 


2501insN, 


2502insN, 


2503insN, 


2504insN, 




2505insN, 


2506insN, 


2507insN, 


2508insN, 


2509insN, 


2510insN, 


2511insN, 


2512insN, 
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2513insN, 


2514insN, 


2515insN, 


2516insN, 


2517insN, 


2518insN, 


2519i.nsN, 


2520insN, 




2521insN, 


2522insN, 


2523insN, 


2524insN, 


2525insN, 


2526insN, 


2527i.nsN, 


2528insN, 




2529insN, 


2530insN, 


2531insN, 


2532insN, 


2533insN, 


2534insN, 


2535insN, 


2536insN, 




2537insN, 


2538insN, 


2539insN, 


2540insN, 


2541insN, 


2542insN, 


2543i.nsN, 


2544insN, 


5 


2545insN, 


2546insN, 


2547insN, 


2548insN, 


2549insN, 


2550insN, 


2551insN, 


2552insN, 




2553insN, 


2554insN, 


2555insN, 


2556insN, 


2557insN, 


2558insN, 


2559insN, 


2560insN, 




2561insN, 


2562insN, 


2563insN, 


2564insN, 


2565insN, 


2566insN, 


2567insN, 


2568insN, 




2569insN, 


2570insN, 


2571insN, 


2572insN, 


2573insN, 


2574insN, 


2575insN, 


2576insN, 




2577insN, 


2578insN, 


2579insN, 


2580insN, 


2581insN, 


2582insN, 


2583insN, 


2584insN, 


do 


2585insN, 


2586insN, 


2587insN, 


2588insN, 


2589insN, 


2590insN, 


2591 insN, 


2592insN, 




2593insN, 


2594insN, 


2595insN, 


2596insN, 


2597insN, 


2598insN, 


2599insN, 


2600insN, 




2601insN, 


2602insN, 


2603insN, 


2604insN, 


2605insN, 


2606insN, 


2607insN, 


2608insN, 


CI 


2609insN, 


2610insN, 


2611insN, 


2612insN, 


2613insN, 


2614insN, 


2615insN, 


2616insN, 




2617insN, 


2618insN, 


2619insN, 


2620insN, 


2621insN, 


2622insN, 


2623insN, 


2624insN, 


ffs 


2625insN, 


2626insN, 


2627insN, 


2628insN, 


2629insN, 


2630insN, 


2631insN, 


2632insN, 


? B 


2633insN, 


2634insN, 


2635insN, 


2636insN, 


2637insN, 


2638insN, 


2639i.nsN, 


2640insN, 




2641 insN, 


2642insN, 


2643insN, 


2644insN, 


2645insN, 


2646insN, 


2647insN, 


2648insN, 




2649insN, 


2650insN, 


2651insN, 


2652insN, 


2653insN, 


2654insN, 


2655insN, 


2656insN, 




2657insN, 


2658insN, 


2659insN, 


2660insN, 


2661insN, 


2662insN, 


2663i.nsN, 


2664insN, 


|b 


2665insN, 


2666insN, 


2667insN, 


2668insN, 


2669insN, 


2670insN, 


2671 insN, 


2672insN, 




2673insN, 


2674insN, 


2675insN, 


2676insN, 


2677insN, 


2678insN, 


2679i.nsN, 


2680insN, 




2681insN, 


2682insN, 


2683insN, 


2684insN, 


2685insN, 


2686insN, 


2687insN, 


2688insN, 




2689insN, 


2690insN, 


2691insN, 


2692insN, 


2693insN, 


2694insN, 


2695insN, 


2696insN, 




2697insN, 


2698insN, 


2699insN, 


2700insN, 


2701insN, 


2702insN, 


2703i.nsN, 


2704insN, 


25 


2705insN, 


2706insN, 


2707insN, 


2708insN, 


2709insN, 


2710insN, 


2711insN, 


2712insN, 




2713insN, 


2714insN, 


2715insN, 


2716insN, 


2717insN, 


2718insN, 


2719insN, 


2720insN, 




2721insN, 


2722insN, 


2723insN, 


2724insN, 


2725insN, 


2726insN, 


2727insN, 


2728insN, 




2729insN, 


2730insN, 


2731insN, 


2732insN, 


2733insN, 


2734insN, 


2735insN, 


2736insN, 




2737insN, 


2738insN, 


2739insN, 


2740inSN, 


2741 insN, 


2742insN, 


2743insN, 


2744insN, 


30 


2745insN, 


2746insN, 


2747insN, 


2748insN, 


2749insN, 


2750insN, 


2751insN, 


2752insN, 




2753insN, 


2754insN, 


2755insN, 


2756insN, 


2757insN, 


2758insN, 


2759insN, 


2760insN, 




2761insN, 


2762insN, 


2763insN, 


2764insN, 


2765insN, 


2766insN, 


2767insN, 


2768insN, 




2769insN, 


2770insN, 


2771insN, 


2772insN, 


2773insN, 


2774insN, 


2775insN, 


2776insN, 




2777insN, 


2778insN, 


2779insN, 


2780insN, 


2781insN, 


2782insN, 


2783i.nsN, 


2784insN, 


35 


2785insN, 


2786insN, 


2787insN, 


2788insN, 


2789insN, 


2790insN, 


2791insN, 


2792insN, 




2793insN, 


2794insN, 


2795insN, 


2796insN, 


2797insN, 


2798insN, 


2799insN, 


2800insN, 




2801 insN, 


2802insN, 


2803insN, 


2804insN, 


2805insN, 


2806insN, 


2807i.nsN, 


2808insN, 




2809insN, 


2810insN, 


2811insN, 


2812insN, 


2813insN, 


2814insN, 


2815insN, 


2816insN, 




2817insN, 


2818insN, 


2819insN, 


2820insN, 


2821insN, 


2822insN, 


2823insN, 


2824insN, 
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2825insN, 


2826insN, 


2827insN, 


2828insN, 


2829insN, 


2830insN, 


2831insN, 


2832insN, 




2833insN, 


2834insN, 


2835insN, 


2836insN, 


2837insN, 


2838insN, 


2839insN, 


2840insN, 




2841insN, 


2842insN, 


2843insN, 


2844insN, 


2845insN, 


2846insN, 


2847insN, 


2848insN, 




2849insN, 


2850insN, 


2851insN, 


2852insN, 


2853insN, 


2854insN, 


2855insN, 


2856insN, 


5 


2857insN, 


2858insN, 


2859insN, 


2860insN, 


2861insN, 


2862insN, 


2863insN, 


2864insN, 




2865insN, 


2866insN, 


2867insN, 


2868insN, 


2869insN, 


2870insN, 


2871insN, 


2872insN, 




2873insN, 


2874insN, 


2875insN, 


2876insN, 


2877insN, 


2878insN, 


2879insN, 


2880insN, 




2881insN, 


2882insN, 


2883insN, 


2884insN, 


2885insN, 


2886insN, 


2887insN, 


2888insN, 




2889insN, 


2890insN, 


2891insN, 


2892insN, 


2893insN, 


2894insN, 


2895insN, 


2896insN, 


JLQ 


2897insN, 


2898insN, 


2899insN, 


2900insN, 


2901insN, 


2902insN, 


2903insN, 


2904insN, 




2905insN, 


2906insN, 


2907insN, 


2908insN, 


2909insN, 


2910insN, 


2911insN, 


2912insN, 




2913insN, 


2914insN, 


2915insN, 


2916insN, 


2917insN, 


2918insN, 


2919insN, 


2920insN, 




2921insN, 


2922insN, 


2923insN, 


2924insN, 


2925insN, 


2926insN, 


2927insN, 


2928insN, 




2929insN, 


2930insN, 


2931insN, 


2932insN, 


2933insN, 


2934insN, 


2935insN, 


2936insN, 


F? 


2937insN, 


2938insN, 


2939insN, 


2940insN, 


2941insN, 


2942insN, 


2943insN, 


2944insN, 




2945insN, 


2946insN, 


2947insN, 


2948insN, 


2949insN, 


2950insN, 


2951insN, 


2952insN, 




2953insN, 


2954insN, 


2955insN, 


2956insN, 


2957insN, 


2958insN, 


2959insN, 


2960insN, 




2961insN, 


2962insN, 


2963insN, 


2964insN, 


2965insN, 


2966insN, 


2967insN, 


2968insN, 




2969insN, 


2970insN, 


2971 insN, 


2972insN, 


2973insN, 


2974insN, 


2975insN, 


2976insN, 


IP 


2977insN, 


2978insN, 


2979insN, 


2980insN, 


2981insN, 


2982insN, 


2983insN, 


2984insN, 


111 


2985insN, 


2986insN, 


2987insN, 


2988insN, 


2989insN, 


2990insN, 


2991insN, 


2992insN, 




2993insN, 


2994insN, 


2995insN, 


2996insN, 


2997insN, 


2998insN, 


2999insN, 


3000insN, 




3001insN, 


3002insN, 


3003insN, 


3004insN, 


3005insN, 


3006insN, 


3007insN, 


3008insN, 




3009insN, 


3010insN, 


3011insN, 


3012insN, 


3013insN, 


3014insN, 


3015insN, 


3016insN, 


25 


3017insN, 


3018insN, 


3019insN, 


3020insN, 


3021insN, 


3022insN, 


3023insN, 


3024insN, 




3025insN, 


3026insN, 


3027insN, 


3028insN, 


3029insN, 


3030insN, 


3031insN, 


3032insN, 




3033insN, 


3034insN, 


3035insN, 


3036insN, 


3037insN, 


3038insN, 


3039insN, 


3040insN, 




3041insN, 


3042insN, 


3043insN, 


3044insN, 


3045insN, 


3046insN, 


3047insN, 


3048insN, 




3049insN, 


3050insN, 


3051insN, 


3052in§N, 


3053insN, 


3054insN, 


3055insN, 


3056insN, 


30 


3057insN, 


3058insN, 


3059insN, 


3060insN, 


3061insN, 


3062insN, 


3063insN, 


3064insN, 




3065insN, 


3066insN, 


3067insN, 


3068insN, 


3069insN, 


3070insN, 


3071 insN, 


3072insN, 




3073insN, 


3074insN, 


3075insN, 


3076insN, 


3077insN, 


3078insN, 


3079insN, 


3080insN, 




3081insN, 


3082insN, 


3083insN, 


3084insN, 


3085insN, 


3086insN, 


3087insN, 


3088insN, 




3089insN, 


3090insN, 


3091 insN, 


3092insN, 


3093insN, 


3094insN, 


3095insN, 


3096insN, 


35 


3097insN, 


3098insN, 


3099insN, 


3100insN, 


3101insN, 


3102insN, 


3103insN, 


3104insN, 




3105insN, 


3106insN, 


3107insN, 


3108insN, 


3109insN, 


3110insN, 


3111insN, 


3112insN, 




3113insN, 


3114insN, 


3115insN, 


3116insN, 


3117insN, 


3118insN, 


3119insN, 


3120insN, 




3121insN, 


3122insN, 


3123insN, 


3124insN, 


3t25insN, 


3126insN, 


3127insN, 


3128insN, 




3129insN, 


3130insN, 


3131insN, 


3132insN, 


3133insN, 


3134insN, 


3135insN, 


3136insN, 



245 



Mutations in the BRCAI Gene 
Attorney Docket No: 05371.0032.999 





3137insN, 


3138insN, 


3139insN, 


3140insN, 


3141insN, 


3142insN, 


3143insN, 


3144insN, 


• 


3145insN, 


3146insN, 


3147insN, 


3148insN, 


3149insN, 


3150insN, 


3151insN, 


3152insN, 




3153insN, 


. 3154insN, 


3155insN, 


3156insN, 


3157insN, 


3158insN, 


3159insN, 


3160insN, 




3161insN, 


3162insN, 


3163insN, 


3164insN, 


3165insN, 


3166insN, 


3167insN, 


3168insN, 


5 


3169insN, 


3170insN, 


3171insN, 


3172insN, 


3173insN, 


3174insN, 


3175insN, 


3176insN, 




3177insN, 


3178insN, 


3179insN, 


3180insN, 


3181insN, 


3182insN, 


3183insN, 


3184insN, 




3185insN, 


3186insN, 


3187insN, 


3188insN, 


3189insN, 


3190insN, 


3191insN, 


3192insN, 




3193insN, 


3194insN, 


3195insN, 


3196insN, 


3197insN, 


3198insN, 


3199insN, 


3200insN, 




3201insN, 


3202insN, 


3203insN, 


3204insN, 


3205insN, 


3206insN, 


3207insN, 


3208insN, 


w 


3209insN, 


3210insN, 


3211insN, 


3212insN, 


3213insN, 


3214insN, 


3215insN, 


3216insN, 




3217insN, 


3218insN, 


3219insN, 


3220insN, 


3221insN, 


3222insN, 


3223insN, 


3224insN, 




3225insN, 


3226insN, 


3227insN, 


3228insN, 


3229insN, 


3230insN, 


3231insN, 


3232insN, 


m 


3233insN, 


3234insN, 


3235insN, 


3236insN, 


3237insN, 


3238insN, 


3239insN, 


3240insN, 


111 


3241insN, 


3242insN, 


3243insN, 


3244insN, 


3245insN, 


3246insN, 


3247insN, 


3248insN, 


1 


3249insN, 


3250insN, 


3251insN, 


3252insN, 


3253insN, 


3254insN, 


3255insN, 


3256insN, 




3257insN, 


3258insN, 


3259insN, 


3260insN, 


3261insN, 


3262insN, 


3263insN, 


3264insN, 


:| 


3265insN, 


3266insN, 


3267insN, 


3268insN, 


3269insN, 


3270insN, 


3271insN, 


3272insN, 




3273insN, 


3274insN, 


3275insN, 


3276insN, 


3277insN, 


3278insN, 


3279insN, 


3280insN, 




3281insN, 


3282insN, 


3283insN, 


3284insN, 


3285insN, 


3286insN, 


3287iiisN, 


3288insN, 




3289insN, 


3290insN, 


3291insN, 


3292insN, 


3293insN, 


3294insN, 


3295insN, 


3296insN, 


ft! 


3297insN, 


3298insN, 


3299insN, 


3300insN, 


3301insN, 


3302insN, 


3303insN, 


3304insN, 




3305insN, 


3306insN, 


3307insN, 


3308insN, 


3309insN, 


3310insN, 


3311insN, 


3312insN, 




3313insN, 


3314insN, 


3315insN, 


3316insN, 


3317insN, 


3318insN, 


3319insN, 


3320insN, 




3321insN, 


3322insN, 


3323insN, 


3324insN, 


3325insN, 


3326insN, 


3327insN, 


3328insN, 


25 


3329insN, 


3330insN, 


3331insN, 


3332insN, 


3333insN, 


3334insN, 


3335insN, 


3336insN, 




3337insN, 


3338insN, 


3339insN, 


3340insN, 


3341insN, 


3342insN, 


3343insN, 


3344insN, 




3345insN, 


3346insN, 


3347insN, 


3348insN, 


3349insN, 


3350insN, 


3351insN, 


3352insN, 




3353insN, 


3354insN, 


3355insN, 


3356insN, 


3357insN, 


3358insN, 


3359insN, 


3360insN, 




3361insN, 


3362insN, 


3363insN, 


3364insN, 


3365insN, 


3366insN, 


3367insN, 


3368insN, 


30 


3369insN, 


3370insN, 


3371insN, 


3372insN, 


3373insN, 


3374insN, 


3375insN, 


3376insN, 




3377insN, 


3378insN, 


3379insN, 


3380insN, 


3381insN, 


3382insN, 


3383insN, 


3384insN, 




3385insN, 


3386insN, 


3387insN, 


3388insN, 


3389insN, 


3390insN, 


3391insN, 


3392insN, 




3393insN, 


3394insN, 


3395insN, 


3396insN, 


3397insN, 


3398insN, 


3399insN, 


3400insN, 




3401insN, 


3402insN, 


3403insN, 


3404insN, 


3405insN, 


3406insN, 


3407insN, 


3408insN, 


35 


3409insN, 


3410insN, 


3411insN, 


3412insN, 


3413insN, 


3414insN, 


3415insN, 


3416insN, 




3417insN, 


3418insN, 


3419insN, 


3420insN, 


3421insN, 


3422insN, 


3423insN, 


3424insN, 




3425insN, 


3426insN, 


3427insN, 


3428insN, 


3429insN, 


3430insN, 


3431insN, 


3432insN, 




3433insN, 


3434insN, 


3435insN, 


3436insN, 


3437insN, 


3438insN, 


3439insN, 


3440insN, 




3441insN, 


3442insN, 


3443insN, 


3444insN, 


3445insN, 


3446insN, 


3447irisN, 


3448insN, 
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144Qirw\T 


J*r jvinoi^t, 


14^1in<;N 

J*t J I HIolN , 




34^"?in«;N 

JtJJ j 


14S4in«:Xr 
Jt JHinS-LN , 


14^^in<:Xr 

Jt J JinSlN, 


14^6incXT 
JH-JOinSiN, 




14S7in<;N 


14^RincXF 


14SQin<3XF 
jhj "iiisin, 


JnOOlllSiN, 


JtO 1 UlSiN, 


1467incXT 
JHOZinSlN, 


1461incXT 
JH-OJinSiN, 


^ A (^.A t y\ oXT 

jTOTinsiN, 




146Sin<;>J 

JtOJIIlSlN, 


1466ir»cXI 
JtOOIUMN, 


jho / msiN, 


jtooinsiN, 


jfoyinsiN, 


1470incXT 

jh/ uinsiN , 


1471 incXT 

JH / linsiN, 


^A77ir*cXT 

jh- /zinsiN, 




1471in<=N 

J*T / J 1I1MN , 


1474in<2XT 

jh- /HinsiN, 


jt/ jinsiNj 


jh- / oinsiN, 


1477tn<XT 
j*t / / insiN, 


147RtncXT 

jh / oinsiN, 


jt / linsiN, 


JH-oUinSiN, 


J 


148 1 in«N 


J*-rOZlIlSiN , 


JHO J lIlSlN y 


JHOH-mSlN, 


Jto JinsiN, 


1486incXT 
JHoOinSIN, 


j*+o / insiN, 


J*tooinSIN, 




JtO^IIISIN, 


i4onincxr 


j ty i msiN ? 


jHyzinsiN, 


jH^jinsiN, 


JHVHinSlN, 


jHyjinsiN, 


jTyoinsiN, 




14Q7incXI 
j^y / insiN, 


jhtouisin , 


jHyvinsiN , 


j juuinsiN, 


j ju i insiN, 


l^AOincXI 

j juzinsiN, 


j jujinsiN, 


j juuinsiN, 




j ju JinsiN, 


l^f)6incXr 


j ju / msiN, 


J JUoinSIN, 


j juvinsiN, 


j j loinsiN, 


j j i linsiN, 


j j izinsiN, 




1^1 lincXI 
J J 1 JUlblN, 


1^1 4incM 
J J l^rinSiN, 


j j i j msiN ? 


j j iomsiN, 


j j i / insiN , 


1^1 SincXT 

j j 1 oinsiN, 


j j lyinsiN, 


j jzuinsiN, 


1 n 

1 KJ 


1^7 1 moM 

j j z i lnsiN , 


^77ir»cXI 

j jzzinsiN, 


j jZjinsiN, 


j jz^+insiN, 


j jZjinsiN, 


J JZDinSiN, 


j jZ / insiN, 


j jzoinsiN, 




j jzyinsiN, 


j j juinsiN, 


j j j linsiN, 


j j jzmsiN, 


j j j jinsiN, 


j jj^finsiN, 


jj j jinsiN, 


jjjoinsiN, 




1^17incXJ 

jjj/insiN, 


1^18incXT 

j j joinsiN, 


j j j7insiN, 


j j*+uinsiN, 


j jh i insiN, 


j j^tzinsiN, 


j jojinsiN, 


J JH^rinSJN , 




1^4^incXT 

j j ins in, 


j j^foinsiN, 


j j*+ /insiN, 


J j^foinsiN, 


j j*+yinsrN ? 


j jjuinsiN, 


j j j 1 msiN, 


jj jZinsiN, 


m 


J J J JinSIN, 


J J JHIHSIN, 


j j j jmsiN, 


j j JOinsiN, 


j j j / insiN , 


j j joinsiN, 


j j joinsiN, 


j jouinsiN, 


:?%¥ 


jjO i msiN , 


^£7i«eXT 

j jozinsiN, 


j jojinsiN, 


J JOH-inSIN, 


ISA OiricXT 

j jojinsiN, 


j jooinsiN, 


j jo/insJN , 


jjooinsiN, 




J JOyinSlN, 


jj /uinsiN, 


jj / linsiN, 


j j /zinsJN, 


jj / jinsiN, 


J J /4insiN, 


jj / JinsiN, 


j j /oinsiN, 


y i 


1^77incXT 

j j / / ins in , 


jj /oinsiN, 


jj /yinsiN, 


j jouinsiN, 


j joiinsiN, 


j jozinsiN, 


jjojinsJN, 


J Jo4inSiN ? 




j jojinsiN, 


J JoOinSJN, 


jjo /insiN, 


j jooinsiN, 


j joVinsiN, 


jjyuinsiN, 


j jy linsiN, 


j jyzinsiN, 


L 


j jojinsiN, 


j jV'finsiN, 


j jvjinsfN, 


j jooinsiN, 


j j" / insiN, 


j jooinsiN, 


jjyyinsiN, 


jouuinsiN, 


Zy 


jou nnsiN, 


jouzinsiN, 


joujinsiN, 


jouHinsiN, 


joujinsiN, 


jouoinsiN, 


joU/insiN, 


JoUoinsiN, 




jouvinsiN, 


joiuinsiN, 


j o 1 1 insiN , 


jo izinsiN, 


joi JinsiN, 


jo iHinsrs, 


1A1 ^incXJ 

joi jinsrs, 


1A1 AineXT 

joioinsiN, 


s s. r ii 

0 


161 7i«cXT 


161 SiricXI 

joioinsiN, 


-5^1 OiricXT 

joiyinsiN, 


jozuinsiN, 


1671 JncXT 

joziinsiN, 


jozzinSiN, 


jozjinsiN, 


jozjinsiN, 




16?^in«XT 

juz JinsiN, 


1676incXJ 

jozoinsiN, 


joz / msiN, 


jozoinsiN, 


joz^msiN, 


jojuinsiN, 


joj linsiN, 


jojzmsiN, 




1611inQXf 
JO J J IHS1N, 


1614mc\I 
JO JHIIISIN, 


joj JinsiN, 


1616incXT 
jojoinsiN, 


1617incXT 
JOJ / lllSIN, 


1618incXf 

jojoinsiN, 


1610incXI 

jojoinsiN, 


i6Ani«cxr 
jojuinsiN, 


ZJ 


1641 incXT 
j o*+ i ins in ? 


1649incXJ 
JOtZIHSIN, 


johj insiN, 


1£A A i'no\T 

jotHinsiN, 


164^incXT 

jooJinsiN, 


jojoinsiN, 


1647i ncXT 

jo*+ / insiN, 


164SincXI 

jojoinsiN, 




164QincXT 

jot JinsiN, 


16S0in<:1SJ 
jojuinsiN, 


joj l insiN, 


jo JzmsiN, 


16SlincM 

joj JinsiN, 


16^4incXJ 
JOJHinSIN, 


16^^incXT 

joj JinsiN, 


i6<;6tncxr 
jojoinsiN, 




16S7irwN 
jOJ / lllSiN, 


jojoinsiN, 


jojyinsiN , 


JOOOinSiN, 


1661inc?sJ 

jooiinsiN, 


1669mcXJ 
joozmsiN, 


1661incXT 

jooJinsiN, 


^5 /a A % r\ cXT 

jooJinsiN, 




JOOJlllMN , 


1666in<5>J 
joooiiisin, 


joo / insiN, 


166Rin<iM 
joooinsiN, 


166QincXT 

jooyinsiN, 


167nin«XI 
jo / uinsiN, 


!671incXT 

jo / 1 insiN, 


167?incXT 

jo / zinsiN, 




1671in«\r 


1674incXI 
JO/ HlllSlN, 


J O / J lllSiN , 


JO /OlllslNj 


1677incXT 
JO// 1I1S1N , 


1678tncXI 
jo / oinsiN, 


1670incXT 

jo / "insiN, 


16RnincXT 
JOOOinSiN, 


in 


1681 incXT 

jOo i insiN, 


1687incXI 


jooJinsiN, 


JOo^rinSlN, 


165^incXT 

jooJinsiN, 


16ft6incM 

joooinsiN, 


16S7incXT 

joo / insiN, 


16SSincXT 
JOooinSiN, 




JOO:71IlSiN, 


jo~uihsin, 


JO^llIlSlN, 


JO"ZlllSlN ? 


16QlinQN 
jooJinsiN, 


16Q4incXJ 

jOTtinsiN, 


16CKin<:Xr 
jozjinsiN, 


1606incM 

jojoinsiN, 




3697insN, 


3698insN, 


3699insN, 


3700insN, 


3701insN, 


3702insN, 


3703insN, 


3704insN, 




3705insN, 


3706insN, 


3707insN, 


3708insN, 


3709insN, 


3710insN, 


3711insN, 


3712insN, 




3713insN, 


3714insN, 


3715insN, 


3716insN, 


3717insN, 


3718insN, 


3719insN, 


3720insN, 


35 


3721insN, 


3722insN, 


3723insN, 


3724insN, 


3725insN, 


3726insN, 


3727insN, 


3728insN, 




3729insN, 


3730insN, 


3731insN, 


3732insN, 


3733insN, 


3734insN, 


3735insN, 


3736insN, 




3737insN, 


3738insN, 


3739insN, 


3740insN, 


3741insN, 


3742insN, 


3743insN, 


3744insN, 




3745insN, 


3746insN, 


3747insN, 


3748insN, 


3749insN, 


3750insN ? 


3751insN, 


3752insN, 




3753insN, 


3754insN, 


3755insN, 


3756insN, 


3757insN, 


3758insN, 


3759insN, 


3760insN, 
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^7£1 inoXT 
J / O 1 lilSiN , 


j /ozinsiN, 


i7/ri; nc xr 

j / o j insiN , 




i7^c; nc xj 
J / OjinSiN, 


17£ AinoXT 

j / ooinsiN, 


17/;7*- lc ,XT 

j / o / insiN , 


17/^Q^»-»r.XT 

J /ooinsiN, 




j / oyinsiN , 


177A;«oXT 

j 1 /uinsiN, 


1771 i'nc\I 

j/fi insiN , 


1777incXi 


177i;r»c!XT 

J / / J insiN , 


177/l^«oXT 

J / /4insiN, 


177<i*«oXT 

j / OinsiN, 


J / /oinsiN, 




^777incXI 
Jill luSlN , 


1772^r»o\T 

_> / / oinsiN, 


177Qi«cXr 

j 1 1 y insiN , 


17fiA^ncXf 

j / ouinsiN, 


170 1 inoXT 

j / o j insiN , 


1700i*t-»oXT 

j /oZinsiN, 


1701i«oXT 

J / oJinsiN, 


1^70/1i**«XT 

J /o4insN, 




j /ojinsiN, 


J /oOinSrN, 


i707;«oxr 
j / o / insrs , 


1700i«oXT 

j /ooinsiN, 


17QOi«c.XT 

j /©yinsiN, 


17GAi«oXT 

j /yuinsiN, 


17G 1 ,'«n\I 

J /y iinsiN, 


J /yzinsJN, 


J 


1701irtcXT 

j /yjinsiN, 


17QA5«oXT 

j /y4insiN, 


170^^«oXT 

j /yjinsiN, 


i7ga;«c.xt 
j /y oinsiN, 


17G7^«pXT 

j / y /insiN, 


17GQ^oXT 

j /yoinsiN, 


3/yyinsN, 


1 0 AA*«.«XT 

JoUUinsN, 




1QA 1 inoXT 

Jou iinsiN, 


JoUZinsiN, 


ioai;«oXT 
JoUJinsiN, 


10A/1i**»ioXT 

J oU4insiN , 


JOUDinsJN, 


1 0 Q£ ;**^xt 

JoUoinsiN, 


3o07insN, 


3o0oinsN, 




JouyinsiN, 


10 1 Ai^r-XT 

jo i UinsiN, 


1011 i«o\I 

J o 1 1 insiN , 


101 Ti*-*«XT 

Jo lzinsiN, 


ioi i;«oXT 
Jol JinsN, 


1 O 1 A ^— ,«VT 

3oI4insN, 


->01 CI— „XT 

3815insN, 


1 O 1 ZT*— XT 

JoloinsN, 




10 1 7i**cXT 

io I /lnsJN, 


1 O 1 Oi*%^XT 

Jo l oinsiN, 


i o 1 ni««xr 

ioiyinsrs, 


JozuinslN, 


JozlinsN, 


3o2zinsN, 


3823insN, 


^ O'*** A * XT 

3824insN, 




107<i«oXT 

JozjinsiN, 


JozoinsiN, 


j6l /insN, 


JozsinsiN, 


3ozyinsiN, 


1 Ol Ai*»«XT 

3o3UinsJN, 


JoJlinsN, 


TOTT XT 

3832insN, 


i a 


1 Ol 1 i*%oXT 

3o33insJN, 


1 Ol/I J**oXT 

3o34insN, 


1 Ol CI««XT 


1 Ol £^»* rt XT 

3o3oinsiN, 


1 Ol *7C«.~XT 

3o37insN, 


1 Ol O* ...XT 

3o3oinsN, 


3839insN, 


Q A f\* X T 

3840insN, 




Jo4linsiN ? 


1 0/f>i**^XT 

3o4zinsiN, 


Jo4JinsiN, 


Jo44mSiN, 


10/1 c;«o\t 
3o4jinsfsl, 


1 OA /C* Mn XT 

3o4oinsIN, 


1 O/f 11— .«XT 

3847insN, 


") O A Ol— -XT 

3848insN, 


yB 


Jo4yinsiN, 


1 ocn; — «XT 

JojUinsiN, 


joMinsiN, 


JojzinsN, 


io<i 

JojJinsiN, 


3oj4insN, 


3855insN, 


IOC /" * X T 

3856insN, 




joj/insiN, 


JojoinslN, 


1 0 CO^*%«XT 

iojyinsrM, 


1 0£AJ*-»r.XT 

JoouinsiN, 


1 0/C 1 i*-»^XT 

JoolmsN, 


^ O^^* -XT 

3oozinsN, 


3oo3insN, 


^O^/f I— „\T 

3864insN, 


55.1 


lore* -XT 

JocoinsiN, 


JoooinslN, 


ioo/insJN, 


1 O^O^o-XT 

JoooinslN, 


JooyinsN, 


1 O'TA^—.^XT 

3o7UinsN, 


3871insN, 


3872insN, 




1071i**c»XT 


10T/1ir*tiXT 

Jo /4mSJN, 


Jo / jinsiN, 


Jo/oinsiN, 


lOT^i^^XT 

Jo / /insiN, 


1 0*70*** r.XT 

Jo/oinsiN, 


1 0'7A*««XT 

3o/yinsN, 


388uinsN, 




Joo linsiN, 


lOOO^oXT 

JooZinsJN, 


10 01ivic*XT 

JooJinsiN, 


10Q/1i*-icXT 

Joo4insiN, 


lOOCit-ioXT 

Joojinslvi, 


JoooinsiN, 


1 OC7C«„XT 

3oo7insN, 


388oinsN, 


m 


lOOQ'rioXT 


joyuinsiN, 


1QQ1 InoXT 

j©y unsfN, 


10G0i*«oXT 

JoyzinsiN, 


10Gli«oXT 

JoyjinsiN, 


10G/1i«^XT 

3oy4insfN, 


1 OG^i^oXT 

JoyjinsN, 


1 0A/C^**^XT 

3oyoinsN, 




10Q7^oXT 

Joy / insiN, 


1 ono* „XT 

JoyomSiN, 


JoyyinsiN, 


lGAAi*^oXT 

jyuuinsiN, 


1GA1 i^^XT 

jyuiinsN, 


lGAO***^XT 

jyUzinsiN, 


i aai;««xt 
jy(J3insN, 


i ArM ;«*«xt 

3y04msN, 




jVUDinSiN, 


IGAAJwoXT 

jyuoinsiN, 


1QA7J«^XT 

jyu/insiN, 


lGA0i««XT 

jyuoinsiN, 


IGAG^fiXT 

jyuyinsJN, 


1G1 Ai*»«XT 

jy lUinsJN, 


1 A 1 1 ;*.^xt 

3yi linsN, 


1 A 1 ^ «**«XT 

3ylzinsN, 




1Q1 li«oXT 


1Q 1 /K**oXT 

jy l4msiN, 


1Q1 Ci^cXT 

jy i jinsiN, 


1Q 1 /Ci^»«XT 

jy i oinsiN, 


1G1 *7^«XT 

jyi /insiN, 


iai o:**. n x? 

jyloinsN, 


1A1 A* — ^XT 

3yl9insN, 


39zUinsN, 




1Q7 1 i«c\T 

jyznnsiN, 


IGOO^oXT 

jyzzmsiN, 


lOOlirioXT 

jy/jinsiN, 


jyz4insiN, 


IGO^i'^oXT 

jyjjinsiN, 


107/ii«oXT 

jyzoinsiN, 


IOI^i'^oXT 

jyz/insiN, 


3 yz oinsiN, 




jyzyinsrs, 


1Q1 AI— 0 XT 

jyjuinsiN, 


iol 1 i«c»xr 

jyj iinsiN, 


IQl^i^oXT 

jyjzinsiN, 


jyjjinsiN, 


101yli**oXT 

jyj4insN, 


1 Al C^— «XT 

3y35insN, 


1 Al ,„XT 

393oinsN, 




1G17i*mcXT 

J/J /insiN, 


IQlOiricXI 


lGlQi«oXT 

jyjyinsiN, 


1 QA A^ *-» oXT 

jy4UinsiN, 


1Q41 i»-ioXT 

jy4iinsiN, 


IGytOiMfXT 

jy4zinsiN, 


1G/1 ll^oXT 

jy4JinsiN, 


1Q/1 /I i^»oXT 

jy44insfN, 




IQ/I^imoXT 

->VHjinsiN, 


1 QA AiMttXT 

jy40insJN, 


lG/17i«oXT 

jy4 / insiN, 


lG/lQi«cXT 

jy4 oinsiN, 


jy4yinsiN, 


1Q< A'«c»XT 

jyuuinsiN, 


jyjimsiN, 


1 A-CO*«^XT 

jyjzinsiN, 


Zj 


IQ^linoXT 

jyjJinsiN, 


jyD4insiN, 


IG^C^noXT 

jyjjinsiN, 


lG</ii«^XT 

jyjoinsiN, 


1G<7^oXT 

jyj /insiN, 


jyjoinsiN, 


i aca;**«xt 

jyjyinsiN, 


1 A£A<«*^XT 

jyoUinsN, 




1 Q£ 1 i n oXT 

jyoiinsiN, 


jyozmsiN, 


jyoJinsiN, 


jyo4insiN, 


1Q/:c* „XT 

jyojinsiN, 


10^^i**oXT 

jyoomsiN, 


lG/C7i*-tr.XT 

jyo/insiN, 


io/;oi*^r.xT 
3yooinsiN, 




jyoyinsfN, 


!Q7AirioXT 

jy /uinsiN, 


1G71 i*ieXT 

jy / iinsiN, 


1G77i«oXT 

jy /zinsiN, 


!G71^t-ioXT 

jy /JinsfN, 


lGT/lir\oXT 

jy /4insiN, 


IG'T^J^ioXT 

jy /jinsiN, 


1G^7AIv>pXT 

jy /oinsiN, 




jy 1 / InsiN, 


jy /oinsiN, 


lQ7Q: ric XT 

jy /yinsfN, 


IGfiAi'ncXT 

jyouinsiN, 


jyo iinsiN, 


jyozmsiN, 


IGOlinoXT 

jyoJinsiN, 


jyo4insiN, 




lQO<; nc XT 


jyooinsiN, 


jyo /insiN, 


jyooinsiN, 


IGOGinoXT 

jyoymsiN, 


lQOAt*ioXT 

jyyumsiN, 


1QG1 ir»eXT 

jyyimsiN, 


IQGO^t-icXT 

jyyzinsiN, 


ia 


jyyjinsiN, 


jyy4insiN, 


IGG^irtoXT 

jyyjinsiN, 


lGGAi«oXT 

jyy oinsiN, 


1GQ7i*«ciXT 

jyy /insiN, 


Iqqq:— 0 XT 

jyyoinsiN, 


IGOQi^nXT 

jyyyinsiN, 


4UUUinsiN, 




tvU 1 lllolN , 




4UWJinSiN, 


J.AAzlincXI 


AAA^incXJ 


AAAAincXJ 

4Uv0inSlN, 


AAA7i«oXT 

4UU / insiN, 


ZtAAftinoXT 

4UU0inSlN, 




4009insN, 


4010insN, 


4011insN, 


4012insN, 


4013insN, 


4014insN, 


4015insN, 


4016insN, 




4017insN, 


4018insN, 


4019insN ? 


4020insN, 


4021insN, 


4022insN, 


4023insN, 


4024insN, 




4025insN, 


4026insN, 


4027insN, 


4028insN, 


4029insN, 


4030insN, 


4031insN, 


4032insN, 


35 


4Q33insN, 


4034insN, 


4035insN, 


4036insN, 


4037insN, 


4038insN, 


4039insN, 


4040insN, 




4041insN, 


4042insN, 


4043insN ? 


4044insN, 


4045insN, 


4046insN, 


4047insN, 


4048insN, 




4049insN, 


4050insN, 


4051insN, 


4052insN, 


4053insN, 


4054insN, 


4055insN, 


4056insN, 




4057insN, 


4058insN, 


4059insN, 


4060insN, 


4061insN, 


4062insN, 


4063insN, 


4064insN, 




4065insN, 


4066insN, 


4067insN, 


4068insN, 


4069insN, 


4070insN, 


4071insN, 


4072insN, 
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AA71i«oXT 
4U /JinSJN , 


4U /4inSiN J 


/1A7<i*ioXT 

4U /5insiN, 


4U/0inSIN, 


4U/ / insiN, 


/lA70i«cXT 

4U /oinsrsi, 


A A7Qi M oXr 


4080msN ? 


• 


4uo i insiN , 


A ACOit^oXT 
4UoZinSlN, 


4UoJinSIN ? 


4Uo4inSIN, 


/iaoc:-, -XT 


4UooinsiN ; 


4Uo /msiN, 


4088insiN, 




A nOQi«c\T 

4UoyinsiN ? 


A AOAi*-*oXT 


A AO 1 i *~voXT 

4uy l insiN, 


4Uy2inSfN, 


A AQ7 Jv^nXT 


4094insN, 


40951HSIN, 


A AA/Cr*»«XT 

4096insN, 




4UV /insiN, 


4UVoinsiN, 


A AOQi*-»nXT 

4uyyinsiN, 


/i 1 AAi*%oxr 


A 1 A1 XT 

41UlinsJN, 


4102insJN, 


A 1 A^5 ,'«„\I 

4103msN, 


a 1 r\A ;„„XT 

4104insN, 


J 




A 1 A^Ci*-»oXT 

4lUoinsJN, 


A 1 A7J*«».«Xr 

410/insJN, 


A 1 ao;«oM 

41U8insN, 


/i i a a:— «xt 
41U9insN, 


A 1 1 AC — «XT 

41 lOinsN, 


A 1 1 1 * ^.X T 

41 1 hnsN, 


A 1 1 „XT 

41 12insN, 




41 13insN, 


41 14insN, 


41 15insN, 


yl 1 1 S~ ' XT 

4116insN, 


z) t 1 ^* XT 

41 17msN, 


^1 1 O 1 XT 

41 18insN, 


A 1 1 A * XT 

41 19insN, 


/( i Aft' XT 

4120insN, 




/I 1 1 I — „XT 

4121msN, 


4122insN, 


/l 1 ^">* XT 

4123insN ? 


A 1 ^ A * XT 

4124insN, 


4125msN, 


J 1 A/" XT 

4l26insN, 


4127insN, 


4128insN, 




4l29insN, 


A 1 ^ A* XT 

4l30insN, 


/i 1 ~i 1 * XT 

413lmsN, 


(111^' XT 

4132insN, 


A 1 ^ * XT 

4l33msN, 


A t "i A * XT 

4l34msN, 


4135insN, 


4136insN, 




41 j/insN, 


4138insN, 


A 1 A * X T 

4l39insN, 


A \ A A ' X T 

4140insN, 


y* 1 /* 1 * XT 

4l4hnsN ? 


A t A ^1 XT 

4142insN, 


A 1 A ^ * XT 

4l43insN, 


A 1 A A * XT 

4l44insN, 


10 


^ 1 AC X T 

4145insN, 


4l46insN, 


/< 1 A T XT 

4l47insN, 


y| 1 /* O * XT 

4l48insN, 


yf 1 ^ Cs * XT 

4l49insN, 


,4 -t r A * XT 

4150msN, 


415linsN, 


4l52insN, 




4153insN, 


A \ E A* XT 

4l54msN, 


/( 1 f f ■ XT 

4l55insN, 


A 1 C f * XT 

4l56insN, 


/( 1 XT 

4157insN, 


J 1 rO' XT 

4l58insN, 


4159insN, 


4l60insN, 


if* 


A 1 a 1 " X T 

4161insN, 


/I 1 ! „ „X T 

4162insN, 


416jmsN, 


A \ £ A ' „XT 

4l64msN ? 


A 1 f ' „XT 

4165insN, 


A 1 ZT * X T 

4looinsN, 


4167insN, 


A ^ f Cl* XT 

4l68insN, 




4169insN, 


4170insN, 


A 1 1 1 X T 

4171insN, 


4172insN, 


4l73insN, 


A 1 T /4 * XT 

4l74msN, 


i 1 ' XT 

4l75uisN, 


4l76insN, 




A 1 ~7^7 ' XT 

4177insN ? 


A 1 T O * XT 

4l78insN, 


A 1 * X T 

4l79insN, 


>1 1 O A * ~X T 

4l80insN, 


nor XT 

4l8lmsN, 


4l82insN, 


A 1 * XT 

4l83insN, 


4l84insN, 


II 


4185insN, 


4186insJN, 


4187insN, 


4188insN, 


4189insN, 


4l90insN, 


1 A 1 ! XT 

4191insN, 


,4 i C\^\ * XT 

4192insN, 


yj 


4193insN ? 


A 1 A A :*-„XT 

4194insN, 


4195insN, 


A 1 A^I — „XT 

419oinsN, 


A 1 A^! — «XT 

4197msN, 


A 1 AO!- ,«XT 

4198insN, 


4 1 AAi XT 

4l99msN, 


A A A * XT 

4200insN, 




4201insJN, 


42u2insJN, 


4203 msN, 


A OA/1 «**«XT 

42U4insN, 


4205 insN, 


420oinsN, 


a im; *-xt 

4207insN, 


/I A O * XT 

4208insN J 


iU 


A A AI — . ~X T 

4209msN, 


A^i 1 A' „\I 

4210insN, 


4211insN ? 


4212insN, 


A *"> 1 ^ * — «X T 

4213msN, 


A^\ \ A * _ -XT 

4214msN, 


/4 ^ 1 ^ * XT 

42l5msN, 


/i ^ 1 /"* * XT 

42loinsN, 




421 /insiN, 


42loinsJN, 


4219msiN, 


422UinsiN, 


4221insN, 


4222insiN, 


4223insN ? 


4224insN, 


IS 

W 


/to^c:— «xt 
4225 insN, 


4226insN, 


4227insN, 


4228msN ? 


/i ion' ^.xt 

4229insN, 


/I'T? A- —.-XT 

4230insN, 


4231insN, 


4232insN, 




4253insIN, 


A^^ A C**«XT 

4234insJN, 


4235insN, 


423oinsN, 


4237insN, 


4238msN, 


A*-*— XT 

4239msN, 


4240insN, 


0 


4241insN, 


/* ^ A O - — «X T 

4242insN, 


4243 msN, 


A ^ A A - — ^.XT 

4244msN, 


/i^yi ci— „xr 

4245 insN, 


A 1 "! A ^.*--XT 

424oinsN, 


A^ A *7* XT 

4247insN, 


A^\ A O * XT 

4248 msN, 




4249insN, 


4250insN, 


4251insN, 


4252insN, 


4253insN, 


A^C A I— ,„\T 

4254insN, 


4255insN, 


425oinsN, 




425/insN, 


4258insN, 


4259insN, 


4260insN, 


A 1 ' ^XT 

4261 insN, 


4262msN, 


4263 insN, 


4264insN, 


25 


4265 insN, 


A 0£Tid-*rtXT 

42oomsN, 


42o7insfN, 


42o8insiN, 


42o9insN ? 


4270msN, 


4271insN, 


A 2 XT 

4272insN, 




4273 insN, 


4274msN, 


4275 insN, 


4276insN, 


A -XT 

4277insN, 


-XT 

4278msN, 


4 ^TA" XT 

4279insN ? 


yl ^ O A * XT 

4280insN, 




4281insiN, 


42821I1SN, 


4283 msJN, 


4284insJN, 


4285insN, 


4286insN, 


4287msN ? 


4288insN, 




4289inslN ? 


429U1I1SN, 


42yiinsiN, 


4292inSiN, 


4293insiN, 


4294msiN, 


4295insN ? 


4296insN, 




429/insiN, 


4298insiN ? 


42991I1SN, 


43U0insJN, 


yl^AI * -XT 

4301insN, 


4302insN, 


4303insN, 


A 1 f\A C«^,XT 

4304inslN, 


1 a 


/I 1 A^*MCiXT 

43UJinSiN, 




43U/inSiN, 


A"1C\Q1*\ oXr 


4309insiN ? 


45i0insiN, 


451 linsiN, 


A~l 1 0^**«XT 

4512mSiN, 




A1 1 linoXT 
4 J 1 JinSIN, 


4 J 1 4insiN ? 


4 J i jinsiN, 


43 loinsiN, 


451/ insiN , 


45 1 oinsiN, 


45 lyinsiN, 


45ZUinSiN ? 




4321insN, 


4322insN, 


4323insN, 


4324insN, 


4325insN, 


4326insN, 


4327insN, 


4328insN s 




4329insN, 


4330insN, 


4331insN, 


4332insN, 


4333insN, 


4334insN, 


4335insN ? 


4336insN, 




4337insN, 


4338insN, 


4339insN, 


4340insN, 


4341insN, 


4342insN, 


4343insN, 


4344insN, 


35 


4345insN, 


4346insN, 


4347insN, 


4348insN, 


4349insN, 


4350insN, 


4351insN 5 


4352insN, 




4353insN, 


4354insN, 


4355insN, 


4356insN, 


4357insN, 


4358insN, 


4359insN, 


4360insN 9 




4361insN, 


4362insN, 


4363insN, 


4364insN, 


4365insN, 


4366insN, 


4367insN, 


4368insN, 




4369insN, 


4370insN, 


4371insN, 


4372insN, 


4373insN, 


4374insN, 


4375insN, 


4376insN, 




4377insN, 


4378insN, 


4379insN, 


4380insN, 


4381insN, 


4382insN, 


4383insN, 


4384insN, 
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7JO J UIMN, 


41RAincN 
4 jOOinaiN , 
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jU/4inSlN, 


5U/5msiN, 


5U7oinsN ? 


CA'7'7^«.«XT 

5U77insN, 


5078insN ? 


r A<7A" XT 

5079insN, 


C AO A * x r 

5080insN, 


1 a 


juolinsiN, 


CA<?Oi*-*oXT 


juoiinsN, 


5U84insN, 


cao c;—„xt 

5085insN, 


5086insN, 


C AO T XT 

5087insN, 


C A O O * XT 

5088msN, 




c ao a* „x t 


5090insN, 


'AA 1 * XT 

5091insN, 


^ AAO * XT 

5092insN, 


C AA') ' X T 

5093insN, 


5094insN ? 


5095insN ? 


5096insN, 






C AAOI- —XT 

5098insN, 


'AAA' X T 

5099insN, 


CI A A * X T 

SlOOinsN, 


C 1 A 1 * XT 

5l0hnsN ? 


C 1 A^ ' XT 

SlOzinsN, 


5l03insN ? 


5104insN ? 


yy 


C 1 ACI — ,-,XT 

5 105insN, 


C 1 AZT- XT 

5106insN, 


C 1 A*7^ XT 

5l07insN, 


-1 An' —XT 

SlOSinsN^ 


C 1 A A * X T 

5l09insN, 


SliOinsN, 


SlllinsN, 


5112insN ? 




51 13insN, 


C 1 1 A ' „\T 

5114insN ? 


C 1 1 C XT 

5ll5insN, 


C 1 1 S~ * XT 

5ll6insN, 


C 1 1 T XT 

5ll7insN, 


5ll8insN, 


5ll9insN, 


5120insN, 


rl 


Cf)i * -XT 

5121insN, 


xt 

5122insN ? 


C t ^ "> " XT 

5l23insN, 


CI Ail' XT 

5124insN, 


C 1 ^ C • XT 

5l25insN ? 


5l26insN, 


5l27insN, 


5128insN, 


Lfl 


5129insN, 


C 1 O A* XT 

5130insN, 


mi' xt 

5131insN, 


C 1 ^ ^ * XT 

5l32insN, 


C 1 ^ * XT 

5l33insN ? 


5l34insN, 


5l35insN, 


5136insN, 




513/insN, 


en o; xt 

5138insN, 


5139insN, 


CI ^A' XT 

5l40insN, 


C 1 A 1 * XT 

5l4linsN ? 


F t A *\ ' X T 

5l42insN, 


5l43insN, 


5144insN, 




5145insN, 


ci /i z: * „xt 

514oinsN ? 


514/insN, 


CI /to* -XT 

5148insN, 


C 1 /I A * XT 

5149insN> 


C 1 C A * XT 

5150insN, 


5l5linsN, 


5152insN, 


H 


C 1 C*> * -XT 


c 1 C/i «*»«xr 

5154insiN ? 


C 1 CC^««\T 

M jjinsN, 


C 1 C£*.~ «X T 

5156insN, 


C 1 C "71 X T 

5157insN, 


C 1 C O * XT 

5158insN, 


C t C A* XT 

5l59msN, 


5160insN, 


iff 


MolinsIN, 


j loZinsJN, 


5163insN, 


5164insN, 


C 1 ZTC * XT 

SloSinsNj 


fi //" XT 

SlooinsN, 


C 1 T X T 

5l67msN, 


5168insN, 




c i z:a:*»-xt 


j 1 /UinsiN, 


CI71 * -XT 

517linsN, 


C 1 '70-— ,„XT 

5172msN, 


c 1 7^ ♦ x T 

5173insN ? 


C 1 *1 A * XT 

5174insN, 


Ci^C' XT 

5l75msN, 


C 1 T f * XT 

5l76msN, 




j l / /insJN, 


c 1 70* -XT 


S179insJN ? 


c t on^««\T 

SISOmsN, 


CI 01 ' „\T 

5181insN, 


5182insN, 


C 1 O O * XT 

5l83msN, 


C 1 O A * XT 

5l84insN, 






5 looinsN, 


C 1 C7,*— «XT 

j 1 0 / insiN > 


C 1 0O«« rt XT 

jiooinsN, 


C 1 OA-«-«XT 

5189msN, 


5190msN, 


C 1 A 1 * XT 

5191msN, 


C 1 AO * XT 

5l92insN, 






c 1 Q/f:— oXT 

j iy4insiN, 


C 1 QC^moXT 

j ivjinsiN, 




Jiy /insN, 


C 1 AOC««XT 

5198insN, 


C 1 AAI«.„XT 

5199insN, 


AA-— ,„\T 

5200insN, 


Zj 


coai i«oxr 


COAOi^XT 


COAl^oXT 

jZUiinsiN, 


COA/1***oXT 

jZU4insN, 


coac;««xt 
52U5insN, 


COA^I— ,™XT 

5206msN, 


CO A7!„ „XT 

5207insN, 


COAO" — -XT 

5208insN, 




COAQi'^XT 

DZUVinsrsl, 


CO t Ai*-ioXT 

jZ luinsiN, 


CO 1 1 XT 

jZi linsN, 


CO 1 0^««XT 

521ZinsN, 


CO 1 ^5 ;«.«xt 


CO 1 A .-XT 

5214insN, 


CO 1 C- — -XT 

5215insN, 


CO 1 ZT * XT 

52l6insN, 




CO i 7* -XT 

jZi /insiN, 


CO 1 Qi*%«XT 

jZ loinsiN, 


co 1 a:*«^xt 

3zI9insiN, 


COOAI««XT 


coo 1 .«xt 

522 linsN, 


COOOi — „XT 

5222insN, 


XT 

5223 msN, 


COO * XT 

5224insN, 




COOC^nXT 

dzzjuisin, 


COO£;**«XT 


COO^I*%nXT 

3Zz7insiN, 


COOOI«.«XT 

SZzSinsiN, 


COOA**-«XT 

5229msN, 


C^l AI— — XT 

5230insN, 


C^O 1 * _ XT 

523lmsN ? 


COI O * XT 

5232msN, 




jziiinsiN, 


COO. /( ^««\T 

jZ34inSJN, 


CO"5 Ci**«XT 

3Zi5insN, 


5 23 OU13JN, 


COO ,„\T 

5237insN ? 


COO O- -XT 

5238insN, 


CT) A-„ -XT 

5239insN, 


CO A A* -XT 

5240insN, 


JU 


CO/1 1 ,*«o\T 


CO/10i«£»XT 

jZ4ZmsiN, 


CO/1 1i*»oXT 

DZ4iinsN, 


CO/1 /( i»*«XT 

5Z44insIN, 


CO/1 Ci«n\T 

5245insJN, 


CO A £Z~* ,„XT 

5246insN, 


co a t;..„\t 

5247msN, 


CO A O- — -XT 

5248insN, 






COCAJtioXI 


CO CI JncXT 


COCO^oXT 

jZ jzinsiN, 


COCli^oXT 

DZjiinsJN, 


COC/1iv»r.XT 

3Zj4inSiN, 


COC Ci«oXT 

3ZjJinsIN, 


COC/ii*««XT 

jZDoinsiN, 




5257insN, 


5258insN, 


5259insN, 


5260insN, 


5261insN, 


5262insN, 


5263insN, 


5264insN, 




5265insN, 


5266insN, 


5267insN, 


5268insN, 


5269insN, 


5270insN, 


527linsN, 


5272insN, 




5273insN, 


5274insN, 


5275insN, 


5276insN, 


5277insN, 


5278insN, 


5279insN, 


5280insN, 


35 


5281insN, 


5282insN, 


5283insN, 


5284insN, 


5285insN, 


5286insN, 


5287insN, 


5288insN, 




5289insN, 


5290insN, 


5291insN, 


5292insN, 


5293insN, 


5294insN, 


5295insN, 


5296insN, 




5297insN, 


5298insN, 


5299insN, 


5300insN, 


5301 insN, 


5302insN, 


5303insN, 


5304insN, 




5305insN, 


5306insN, 


5307insN, 


5308insN, 


5309insN, 


5310insN, 


53llinsN, 


5312insN, 




5313insN, 


5314insN, 


5315insN, 


5316insN, 


5317insN, 


5318insN, 


53l9insN, 


5320insN, 
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532hnsN, 


5322insN, 


fin • XT 

5323 insN, 


5324insN, 


C^^> Cl XT 

5325insN, 


C*}'">Z'* -XT 

532oinsN ? 


5327msN, 


5328msN, 




c ion. - x t 

5329insN ? 


SjoOinsN, 


5331insN, 


5332insN, 


5333insN, 


5334insN ? 


O C * XT 

5335msN, 


f 1 1 /" XT 

5336insN ? 




533/insN, 


f>iO' XT 

5j>38insN, 


C "* A* XT 

:>339insN, 


C A A* XT 

5340insN ? 


£"> /I 1 * XT 

534linsN, 


C 1 A ^ * XT 

5342insN, 


5343 msN, 


5344insN, 




5345insN, 


5j46insN, 


/I "7* XT 

5347insN, 


5348insN, 


5349insN ? 


£**> CA* XT 

5350insN, 


C 1 * XT 

535hnsN, 


5352insN, 


5 


5353insN, 


C F A ' XT 

5354insN, 


5355insN, 


fir/ 1 XT 

5356insN, 


5357insN ? 


5358insN, 


5359insN ? 


5360insN, 




*> /* 1 * XT 

536linsN, 


5362insN, 


f ^/l' XT 

5363insN, 


F f A* x T 

5364insN, 


5365insN, 


5366insN ? 


5367insN, 


5368insN, 




5369insN, 


C *> *lf\ * XT 

5370insN, 


S? ^ *1 1 ' x T 

537lmsN, 


5372insN, 


5373insN, 


5374insN, 


5375insN, 


5376insN, 




*> "7T * XT 

5377insN, 


mo' xt 

5378insN, 


5379insN, 


5380insN ? 


f| A 1 * x T 

538hnsN, 


5382insN ? 


5383insN, 


5384insN, 




fl f> f * XT 

5385insN, 


OO/' XT 

5386insN, 


5387insN, 


F ") O O * XT 

5388insN, 


5389insN, 


5390insN, 


539linsN, 


5392insN, 


W 


5393insN, 


5394insN, 


5395insN, 


5396insN, 


5397msN, 


5398insN, 


5399insN, 


5400insN, 




/I A 1 * XT 

540linsN, 


5402insN, 


yi rt1 • XT 

5403 insN, 


» i A J ' XT 

5404insN, 


~ A i~\ ? * XT 

5405insN, 


A f\S~ * XT 

5406insN, 


5407insN, 


5408insN, 




5409insN, 


5410insN, 


54llinsN, 


5412insN ? 


54l3insN, 


5414insN ? 


54l5insN, 


5416insN ? 




54l7insN, 


5418insN, 


54l9insN, 


5420insN, 


542linsN, 


5422insN, 


5423 insN, 


5424insN, 




5425insN, 


5426insN, 


5427insN, 


5428insN, 


5429insN, 


5430insN, 


543linsN, 


5432insN, 




5433insN, 


5434insN, 


5435insN, 


5436insN ? 


5437insN, 


5438insN, 


5439insN, 


5440insN, 


in 


544linsN, 


5442insN, 


5443 insN, 


5444insN, 


5445 insN, 


5446insN, 


5447insN, 


5448insN ? 




E A A A* XT 

5449msN, 


5450insN, 


P A r 1 * XT 

545linsN, 


5452insN, 


A r*i * XT 

5453insN ? 


5454insN ? 


5455insN, 


5456insN, 


M> 


5457insN, 


5458insN, 


5459insN, 


5460insN, 


5461insN, 


5462insN ? 


5463 insN, 


5464insN, 




C A £ C * XT 

5465msN, 


C A f f " XT 

5466insN, 


C A /~ T X T 

5467insN, 


f 4/0' XT 

5468insN, 


5469insN, 


5470insN, 


£ A 1 1 * XT 

547lmsN, 


5472insN, 




5473 insN, 


jT A *7 A ' XT 

5474insN, 


C A T £ * XT 

5475 insN, 


~ A 1 /~ * XT 

5476insN, 


5477insN, 


5478insN, 


5479insN, 


5480insN, 




£T A O 1 * XT 

548hnsN, 


£ A n*** * XT 

5482insN, 


ST A 0"> * XT 

5483insN, 


5484msN, 


f A Ci f * XT 

5485insN, 


5486insN, 


5487insN, 


5488insN, 


'*' 


5489insN, 


5490insN, 


549linsN, 


— A • XT 

5492insN ? 


5493insN, 


5494insN, 


5495 insN, 


5496insN, 




C A rv7* XT 

5497insN, 


* /) Af) ' XT 

5498insN, 


C A (~\C\' XT 

5499insN, 


C C AA" X T 

5500insN, 


f f A 1 * XT 

5501msN, 


C C * XT 

5502msN, 


5503insN, 


5504insN, 




CCAC* .-XT 

:>505msN, 


fPA/' XT 

5506insN ? 


c c r\^*7 * XT 

5507insN, 


f f Art' XT 

5508msN ? 


C C AA* XT 

5509insN, 


C C 1 A * XT 

55l0insN, 


E C 1 1 * XT 

551hnsN, 


F £ 1 ^\ ' XT 

55l2insN ? 


25 


1 ") * XT 

55l3insN, 


i j ♦ xt 

55l4insN, 


55l5insN ? 


C C 1 /" XT 

55lomsN, 


f r XT 

55l7insN, 


Pf 1 A' XT 

55l8msN, 


£ £ 1 A* XT 

5519msN, 


5520insN, 




c ^ ^ i ; xt 

5521insN, 


5522insN, 


5523insN, 


f f \ /I * x T 

5524insN, 


C C ^ C * XT 

5525insN, 


C C ^ /~ _XT 

5526insN> 


C f^*^* XT 

5527insN, 


C C*S O * x T 

5528insN, 




»- ^ r\ • XT 

5:>29insN, 


5530msN, 


f 1 * XT 

5D3linsN, 


5532insN, 


f f 1 O * XT 

5533insN, 


O A * XT 

5534insN, 


f f^f * XT 

5535msN, 


!~ r ~s f ' XT 

5536insN, 




f r XT 

5537insN, 


5538insN, 


C C (\* XT 

5539msN, 


ffylA' XT 

5540insN, 


f f A 1 * XT 

5541insN, 


f f XT 

5542msN ? 


C JT A 1 * XT 

5543insN, 


C? £ A A* XT 

5544insN, 




5545insN, 


5546insN, 


5547insN, 


5548insN, 


5549insN, 


5550msN, 


5551msN, 


5552insN, 


30 


5553insN, 


5554insN, 


5555insN, 


5556insN, 


5557insN, 


5558insN, 


5559insN, 


5560insN, 




5561insN, 


5562insN, 


5563insN, 


5564insN, 


5565insN, 


5566insN, 


5567insN, 


5568insN, 




5569insN, 


5570insN, 


557linsN, 


5572insN, 


5573insN, 


5574insN, 


5575insN, 


5576insN, 




5577insN, 


5578insN, 


5579insN, 


5580insN, 


5581insN, 


5582insN, 


5583insN, 


5584insN, 




5585insN, 


5586insN, 


5587insN, 


5588insN, 


5589insN, 


5590insN, 


5591insN, 


5592insN, 


35 


5593insN, 


5594insN, 


5595insN, 


5596insN, 


5597insN, 


5598insN, 


5599insN, 


5600insN, 




5601insN, 


5602insN, 


5628insN, 


5629insN, 


5652insN, 


5653insN, 


5658insN, 


5659insN, 




5676insN, 


5677insN, 5706insN, 5707insN. 
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TABLE 12 
List of Two Base Insertions 

(NN= AA, AT, AG, AC, TA, TT, TG, TC, GA, GT, GG, GC, CA, CT, CG, or CC) 





1 77imoXtxt 

IZZinSINiN, 


1 71incXTXf 


1 7AineXrXT 
1 Z4inSiN IN , 


1 7^«c1\TM 

lZjinSININ, 


1 7A^noXrM 
IZOinSiNIN, 


1 97i*noXTM 

i z / insiN IN , 


1 7Si«cXTXT 
i Z omSIN IN, 


1 7Qir»cXTXI 

i zyinsiNiN, 


c 

J 


1 ^AinoXTXT 

1 JUinSlNIN, 


1 1 1 ;«o\rsj 
1 _> 1 lnsiN IN , 


UZinSININ, 


l^jinSININ, 


1 JH-lnSININ, 


1 J JinSIN IN, 


1 JOinSiNIN, 


1 ^7iricxrxT 

1 J / inSININ, 






1 IQirtcXJXJ 


1 ZlAincXTW 
lHUinSINlN, 


1/11 inoTsTM 
1 T- 1 insiN IN , 


1 A9inoXTNJ 

i^ZinSININ, 


lH-JinSININ, 


lHH-inSININ, 


1 A ^ i n cXTXT 
1^+JinSiNIN, 






1 4 / insiN IN , 


lHomSlNiN, 


m-vinsiNiN, 


I JUinSININ, 


1 ^ 1 incXTM 

1 J i insiN IN , 


1 ^7incNJXT 
1 JZmSINiN, 


1 J JinSiNiN, 




1 j4insiNiN, 


IDMXlSiNIN, 


1 ^^i»-.fiXnvi 
l joinsiNiN, 


1 j /inslNIN, 


i JOinSiNIN, 


l jyinsrsiN, 


1 £Ai«pXTXT 

louinslNiN, 


lolinsiNiN, 




lozinsJNiN, 


loJinsiNlN, 


1 £/l i^f.XTXT 

lo4insiNN, 


lDJinSINJN, 


iooinsiNlN, 


1 /^7i«oXTXT 

lo/insiNiN, 


lOoinSJNJN, 


lovinsiNiN, 


\B 


1 /UmsINiN, 


I / 1 ins IN IN, 


1 /ZinsINlN, 


1 7^2 i«oXTXT 

i /iinsiNiN, 


i /4insiNiN, 


i / jinsiNiN, 


1 7Air^<?XTXT 

1 /OinSJNIN, 


i 77;«oXTxt 
1 / /inSININ, 




1 /oinsiNJN, 


I /yinsINN, 


loUinsINN, 


1 o I insiN IN , 


1 07i«oXTXT 

lszinslNN, 


1 Qi;*-ioXTXT 

loJinslNN, 


10/1 ^ •»-»<*» XTXT 

1 o4inSJNN, 


loDinSINlN, 




looinsiNN, 


lo/insINiN, 


looinsiNN, 


loVinSlNiN, 


1 y UmslN IN , 


[y I ins INN, 


lyzinsfNJN, 


lyiinsiNJN, 




1 V4inSiNIN, 


lyjinslNrs, 


lyoinsiNJN, 


IV /inSININ, 


iyoinsiNiN, 


lyvmsiNiN, 


7AAtt-»oXTXT 

zuuinsiNiNj 


7A 1 it-* oXTXT 

zu iinsiNiN, 




7A7i«c*XTXT 


7AH«cXrxT 
ZUJinsiNIN, 


ZU4inSININ, 


7A<t«oXTXT 
ZUDinSININ, 


zuoinsiNiN, 


7 A7i«cXTXT 

zu / insiN IN, 


7ACi«cXTXf 
ZUoinSININ, 


7 AQ-i « oXrXT 
ZUVinSiNIN, 




7 1 Ai*ioxrxT 


71 1 ^cXTXT 
Zl ilnSlNlN, 


ZlZmSiNIN, 


Zl jinSINiN, 


7 1 J.ir*cXTM 

Z 1 ^tinsiN IN , 


71 ^incXTNJ 

z i j insiN IN , 


7 1 AincXIXT 

Z 1 OmSIN IN , 


71 7tncXTM 
Zl / inSININ, 




7 1 o^^xTxr 
ZioinsiNJN, 


7 1 G^noXTXT 

ziyinsiNiN, 


77Atf*oXr\J 
ZZUinSlNJN, 


77 1 ;r-»cXrxT 
zziinsiNiN, 


777i*«cXTM 

zzzins in in, 


77^i«cXTM 

zzj ins IN IN, 


77/lit-»oXTXT 

zziinsiNiN, 


77<5«oxrxr 

ZZDinSiNiN, 




77£i«oXTXT 

zzoinsfNiN, 


777ir\oXTXT 

Zz / ins in JN, 


zz o insiN IN, 


77Qir-»^XTXT 
ZZ VlnSlN IN, 


zjuinsiNiN, 


71 1 JmoXTXT 
Zj 1 mSININ, 


717^noXTXT 
ZJZmSININ, 


771i*ncXfXT 

Zj IinsiNiN, 


O 


ZJ4insININ, 


ZJ DinsNIN, 


7Ki'*-%oXTXT 

ZioinsiNiN, 


717i«oXTXT 

ZJ /msiNiN, 


ZjoinSININ, 


ZjyinsiNiN, 


7AAincXTXT 
Z4UinSiNlN, 


7/1 1 tt-»oXf\T 
Z4 1 insiN IN , 




O /J'Y-I^f-.XTXT 

Z4zmslNN, 


z4JinsINJN, 


z44insJNJN, 


7/i ^it-toXrxr 
z4jinslNIN, 


7/1 £i**r*XTXT 

z4oinsiNiN, 


7/!7^»-*^XTXT 
Z4 / inSININ, 


7/1 Q-iMnXTXT 
Z4oinSlNIN, 


7/1 QirtoXTXr 
Z4VinSININ, 


IP 


ZMnnsNiN, 


zj iinsJNIN, 


zDzinsNJN, 


zziinsiNiN, 


7</1i^«XTXT 
z!)4inSlNIN, 


7<<J«oXTXT 
Zj ^inSININ, 


ZjoinsiNiN, 


7<7i«cxrxr 

Zj /inSINiN, 




7^Ci*i-»oXTXT 
ZDoUlSININ, 


zjvinsiNiN, 


7AAtncxrxj 
zouinsiN in , 


zoiinsiNiN, 


zozinsiNiN, 


7/%1inoXrXI 
ZOoinSlNlN, 


7£j.tr»cxrxr 

ZO*+inSININ, 


ZOJinSININ, 




7££i«oXTXT 
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i iz4insiNiN, 


110 c^oXtxt 
1 izjinsiNiN, 


1 IzoinsJNM, 


1 I^T — «XTXT 

1127insNN, 




1 1 9RincXJXJ 
I lZOinMNiN, 


1 1 9Qi'r»cXJ\T 

i lzyinsiNiN, 


1 1 jUinSiNiN, 


1 1 ^ 1 i r> cXfXT 

1 1 J nnsiNiN, 


I 1 TO^moXTXT 

I I JzinsiNiN, 


1 UiinsJNN, 


1 1 1 A I X TX T 

1 134msNN, 


y i 




1 1 joinsiNiN, 


113 /insiNiN, 


1 lioinsiNIN, 


1 139insNlN, 


1140insiNN, 


ll4linsNN, 




1 1 49incXTXI 
l I<+ZinSINlN ? 


i iH-jinsiNiN, 


1 iH4insiNiN, 


11/1 ^i^^XTXT 

1 143inSlNlN, 


11/1 /CI««XTXT 

1 14oinsINiN, 


1147insNN ) 


1 1 A O * _X TX. T 

H48msNN, 




1 1 AQincXTXJ 
1 I 7 mSIN IN , 


1 1 ^AirioXTXT 


1 1 J iinSJNJN, 


1 1 ^Oir^ctXTXT 

1 lDzinsiNJN, 


l oJinsiNN, 


1154insNN, 


1 1 C C * X TX T 

H55insNN, 


St/ 


1 i J DIIISIN IN , 


11.)/ insiN IN , 


1 1 JOinSININ, 


1 1 jyinsJNiN, 


1 1 ^A^oXTXT 

l loUinsiNiN, 


i i c 1 ^»*rtXrxT 

I lolmsNN, 


1 1 /'O " x TX T 

1 162insNN, 




i lOJinSiNiN, 


i lO^finSlNIN, 


i lojinsiNiN, 


1 1 <a;«oXtxt 
i looinsJNiN, 


1 1 A^7^^XTXT 

i lo/inslNJN, 


i i ^o^««XTxr 


i 1 zrrvi— ^x rx t 

1169msNN, 


0 


1 1 70inc\r\r 


1 1 71 incXTW 

1 I / I insiNiN, 


I 1 77iT"ioXTXT 

I I /zinsiNiN, 


I 1 7'3i*-ioXTXT 

I I / JinsJNJN, 


1 1 /4inSiNiN, 


1 175insNN, 


1 1 '7^;— rt xrxT 

1 1 76insNN, 


H : 


1 1 77incXTM 
i 1 / / insiNiN, 


1 1 78incXFXT 
1 1 /oinSlNIN, 


1 1 /yinsiNiN, 


1 1 oUinsINJN, 


1 1 O 1 * „XTXT 

1 lolinsJNrM, 


1 lozmsNN, 


1 1 O^*-^ XTXT 

1183insNN, 




1 1 oHinbiN IN , 


1 loJinSiNIN, 


I 1 fiAimcXTXT 

I I ooinsiNiN, 


I 1 Q7i«oXTXT 

I I o /insiNiN, 


i looinsJNiN, 


1 1 O A* ^.xrvr 

1 ldyinsiNN, 


119(JinsNN, 


zj 


1101 incXJXJ 
1171 llloiN IN , 


i lyzinsiNiN, 


1 1 Q^iMoXTXT 
1 lVJinSININ, 


i ly^insJNJN, 


1 1 Q<i«<?xrM 
I lyjinsJNN, 


1 1 AiCi»*«XTXT 

1 lyoinsJNiN, 


1 197insNN, 




1 1 OSincMM 


1 1 QQincXTXJ 
1 i 77IIISIN IN , 


1 700i«cxrxi 

IZUUinSlNIN, 


1 0 A 1 i« dXTXT 
lZUlinSINlN, 


1 9AOi«oXTXT 

izUzinsfSiN, 


lzUiinsiNlN, 


1 OA/i;««XTXT 

lzU4msNiN, 




1 90SincXTXI 


1 90/\i«cXJM 
lZUOnlMN IN, 


1 707inoXTXT 

1 zu / insiN IN , 


1 OAOi^ioXTXT 

izuoinsiNiN, 


1 O AOi *-woXTXT 

izuvinsiNiN, 


1 O 1 A4**«Xr\T 

lzlUinsJNlN, 


lzl iinsiNN, 




IZ 1 Z1I1MNIN, 


1 91 ImcXIXT 
I Z IJ) msiN IN , 


171 dinoXTXT 

izi £ tinsiN IN, 


1 0 1 ^it-ioXTXT 
1Z IDlnSINiN, 


191 A^cXTXr 

iz loinsiNiN, 


101 7i**^.XTXT 

lzl /ihsNN, 


1 o 1 o»**«xr\T 
1Z loinsNN, 




191 Qin<:XJXJ 

I Z i "llloIN IN , 


1 990i'r»cXrXJ 
1 ZZUinSiN IN , 


1 00 1 ineXTW 

I zz i insiN iN , 


UZZ lnSfNfN y 


lZZ3inSINiN, 


1 00/i^McXixr 
lzz4insiNjN, 


lzzjinsiNiN, 


30 




I ZZ / U1MN iN , 


1 ZZOinalNiN, 


1 77QtncXr\r 

1 ZZ VinSlNiN, 


1 9^Ai«cXT\r 
lZJUinSiNlN, 


1 91 1 irieXTXF 

IZj nnsiNiN, 


lzjzinsiNIN, 




1233insNN 


1934in<;NN 






1 917in«XJXT 
1 ZJ / lXIMNiN, 


1 91Sin«XTM 
1 ZJomSlNiN, 


1 91QincXJXJ 

izjyinsiNiN, 




1240insNN, 


1241insNN, 


1242insNN, 


1243insNN, 


1244insNN, 


1245insNN, 


1246insNN, 




1247insNN, 


1248insNN, 


1249insNN, 


1250insNN, 


1251insNN, 


1252insNN, 


1253insNN, 




1254insNN, 


1255insNN ? 


1256insNN, 


1257insNN, 


1258insNN, 


1259insNN, 


1260insNN, 


35 


126linsNN, 


1262insNN, 


1263insNN, 


1264insNN, 


1265insNN, 


1266insNN, 


1267insNN, 




1268insNN, 


1269insNN, 


1270insNN, 


1271insNN, 


1272insNN, 


1273insNN, 


1274insNN, 




1275insNN, 


1276insNN, 


1277insNN, 


1278insNN, 


1279insNN, 


1280insNN, 


1281insNN, 




1282insNN, 


1283insNN, 


1284insNN, 


1285insNN, 


1286insNN, 


1287insNN, 


1288insNN, 




1289insNN, 


1290insNN, 


1291insNN, 


1292insNN, 


1293insNN, 


1294insNN, 


1295insNN, 
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iZVoinsiNiN, 


ily /inSiNiN, 


iZVoinSiNJN, 


lZVVinsiNJNj 


1 ^ AAi »-i/-> XTXT 

liUUinsiNN, 


1 ^5 a 1 i«*rtXrxr 

I3UlinsNN, 


1 ^A^' XTXT 

1302insNN, 






I3U4insiNiN, 


l JUjinsNiN, 


I jUoinsiNN, 


1 'J A^C^^XTXT 

1307insNN, 


1 T AO.' X T"X T 

1308insNN, 


1 ""■> A A * X TX T 

l309insNN, 




1 j lumslNN, 


ljI linsNN, 


1312insNN, 


l313inslNN, 


13I4msNN, 


1 *> 1 C ' X TX T 

1315insNN, 


1^1/** V TX T 

l3l6insNN, 




1 ""3 1 "7**«,,XTXT 

1 317insNJN, 


1 "> 1 Oi««XTXT 


1 1 A- — „XTXT 

I j 1 9msNN, 


1 tta: X TX T 

1320insNN, 


1 t> i * x rv t 

1321insNN> 


1 ■*> O^ ' X TX T 

l322msNN, 


1 ^ ^ ^ * x rv t 

!323insNN, 


5 


1324insNN, 


1 -1^ C * „XTXT 

1325insNN, 


1 ^ . ~XTXT 

1326insNN, 


1 1^ ~1 ' X TXT 

l327insNN, 


1 ^ ^ O * XTXT 

1328insNN, 


~t ^ s\ ' x rx t 

l329insNN, 


1330msNN, 




1331insNN, 


1 ^ ^O^ — „XTXT 

1332insNN 5 


1 ■*> "> * _X TX T 

1333insNN, 


1 ^ ^ A * X TX T 

l334insNN, 


t i ^ r • x rv t 

1335insNN, 


l336insNN, 


1337insNN, 




li^oinsNN, 


1 **> "> A.I X TX T 

1339insNN, 


t 1 J A' x TX T 

1340insNN, 


1 yf 1 * X TX T 

l34linsNN, 


1342insNN, 


l343insNN, 


1344insNN, 




1 ^ A ^ * X TV T 

1345insNN, 


1346insNN, 


1347insNN ? 


!348insNN, 


1349insNN, 


l350insNN, 


1351insNN, 




1352insNN, 


1 *y £ *y • x rv t 

l353insNN, 


1 ^ C A* X TX T 

l354insNN, 


"t ? r* • X TX T 

l355insNN, 


1356insNN, 


l357insNN ? 


1358insNN, 


1 A 

10 


1 If A' X TV T 

1359insNN, 


\ ^ /~ f\* V TX T 

l360msNN, 


l36linsNN, 


!362insNN ? 


1363insNN, 


!364insNN, 


1365insNN, 




1 ^ -X TXT 

l366insNN, 


^ /* T X TX T 

l367insNN, 


1 ✓* O * X TX T 

1368insNN, 


1 /* f\* X TX T 

l369msNN, 


1370insNN, 


l37linsNN ? 


1372insNN ? 




l373insNN ? 


l374insNN, 


1375insNN, 


l376insNN, 


1377insNN, 


!378msNN, 


1379insNN, 


Hi 


1 ^flA' X TV T 

1380msNN, 


1 ^ rt 1 * x rv t 

l38linsNN, 


1 ^ O ^ * X TX T 

l382msNN, 


1 ^ * X TX T 

l383insNN, 


1384insNN, 


l385insNN ? 


1386insNN, 




1 *> at • x rv t 

l387insNN, 


1 rt n * X TX T 

l388insNN, 


l389insNN, 


l390xnsNN, 


1391insNN, 


l392insNN, 


1393insNN ? 


m 


1 *> A yl * X TX T 

l394insNN, 


1 "> A f * x rv T 

l395insNN, 


1 ^ AZ" V TX T 

l396insNN, 


1 ^ AH * X TX T 

l397insNN, 


« ^/\fl' X TX T 

1398insNN, 


!399msNN, 


1400insNN, 




1 /*A1 • x TX T 

l40hnsNN, 


1 A * X TX T 

l402insNN, 


l403insNN, 


l404insNN, 


1405insNN, 


l406insNN, 


1407insNN ? 


■as/ -■; 


1 A AO ' x rv T 

l408insNN, 


* 1 A A A * "V TX T 

1409insNN, 


1 A 1 A ' X TX T 

l4l0msNN, 


1 J 1 1 ' X TX T 

1411msNN, 


1412insNN, 


!4l3insNN y 


1414insNN, 


5 


1 A 1 F * X TX T 

l4l5insNN> 


i j i /• x rv t 

1416insNN, 


1 J 4 T -V rx T 

l4l7insNN, 


1418insNN, 


1419insNN, 


l420insNN, 


1421insNN, 




1 A^>"^ * x rv T 

l422msNN, 


1423insNN, 


l424insNN, 


1425insNN, 


1426insNN, 


l427insNN, 


1428insNN, 


m 


1 A <~\ * X TV T 

l429insNN, 


1430insNN, 


!43linsNN, 


1432insNN, 


1433insNN, 


l434insNN, 


1435insNN, 


s -hi- 


1 A z* * x rv T 

143oinsNN, 


1 A ^ T* "V TV T 

l437insNN ? 


!438insNN ? 


1439insNN, 


1440insNN, 


!44linsNN, 


1442insNN, 




1 A A ^ * v rv T 

!443insNN, 


!444insNN, 


!445insNN, 


1446insNN ? 


1447insNN, 


l448insNN, 


1449insNN, 


Lai 


1 A f A * X TX T 

I450insNN, 


1 A F 1 * X TX T 

145hnsNN, 


■* i -v TX T 

l452insNN, 


1453insNN ? 


1454insNN, 


l455insNN, 


1456insNN, 




1 A r T* X TX T 

1457insNN, 


1458insNN, 


l459insNN, 


1460insNN, 


1461insNN, 


l462insNN, 


1463insNN ? 


25 


1 A f A * V TV T 

1464insNN, 


1465insNN, 


!466insNN, 


1467insNN, 


1468insNN, 


!469insNN, 


1470insNN, 




1 JTl ' X TX T 

1471insNN, 


1 A * X TX T 

l472msNN, 


1 A * X TX T 

l473insNN, 


1 A *J A * X TX T 

l474insNN> 


1475insNN, 


l476insNN, 


1477insNN, 




1 A ^TOI — „X TXT 

1478insNN ? 


1 /tTAI- — XTXT 

1479insNN, 


1 A O A * x TX T 

l480insNN, 


1 A O 1 * X TX T 

l48hnsNN, 


1 A oo * x rv T 

!482insNN, 


1 A fl^ * X TX T 

l483insNN, 


1484insNN, 




1 /IOC -X TXT 

1485insNN ? 


1 jn/" X TX T 

1486msNN 5 


1 A O^* X TX T 

l487insNN, 


1 Ann' x tx t 

l488insNN, 


1 a nf\' x rv t 

l489msNN, 


l490insNN, 


1491insNN, 




1 A AO * ~X TX T 

l492msNN, 


1 /lAI' „ XTXT 

1493insNN, 


1 A A A * X TX T 

l494insNN, 


1 AAf * X TX T 

l495insNN, 


1 a r\ /* ' x rv t 

l496insNN, 


1 A f\^* X TX T 

l497msNN, 


1 a r\ n ' x tx t 

l498insNN, 


^ A 


14yyinsNN, 


150uinsNN, 


1 f A1 - — ^.XTXT 

1501insNN, 


1 C AO . XTXT 

1502insNN, 


1 C * XTXT 

l503insNN, 


1 C A A * XTXT 

l504msNN, 


1 .C Af * X TX T 

l505insNN, 




I juoinslNN, 


1 jU/inSlSIN, 


l jUoinsJNJN, 


1 juvinsNN, 


151UinsNN, 


151 linslNN, 


1512insNN, 




1513insNN, 


1514insNN, 


1515insNN, 


1516insNN, 


1517insNN, 


1518insNN, 


1519insNN, 




1520insNN, 


1521insNN, 


1522insNN, 


1523insNN, 


1524insNN, 


1525insNN, 


1526insNN, 




1527insNN, 


1528insNN, 


1529insNN, 


15301nsNN, 


1531insNN, 


1532insNN, 


1533insNN, 


35 


1534insNN, 


1535insNN, 


1536insNN, 


1537insNN, 


1538insNN, 


1539insNN, 


1540insNN, 




1541insNN, 


1542insNN, 


!543insNN, 


1544insNN, 


1545insNN, 


1546insNN, 


1547insNN, 




1548insNN, 


1549insNN, 


1550insNN, 


1551insNN, 


1552insNN, 


1553insNN, 


1554insNN, 




1555insNN, 


1556insNN, 


1557insNN, 


1558insNN, 


1559insNN, 


1560insNN, 


1561insNN, 




1562insNN, 


1563insNN, 


1564insNN, 


1565insNN, 


1566insNN, 


1567insNN, 


1568insNN, 
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1569insNN, 


1570insNN, 


1571insNN, 


1572insNN, 


1573insNN, 


1574insNN, 


1575insNN, 




1576insNN, 


1577insNN, 


1578insNN, 


1579insNN, 


1580insNN, 


1581insNN, 


1582insNN, 




1583insNN, 


1584insNN, 


1585insNN, 


1586insNN, 


1587insNN, 


1588insNN, 


1589insNN, 




1590insNN, 


1591insNN, 


1592insNN, 


1593insNN, 


1594insNN, 


1595insNN, 


1596insNN, 


5 


1597insNN, 


1598insNN, 


1599insNN, 


1600insNN, 


1601insNN, 


1602insNN, 


1603insNN, 




1604insNN, 


1605insNN, 


1606insNN, 


1607insNN, 


1608insNN, 


1609insNN, 


1610insNN, 




1611insNN, 


1612insNN, 


1613insNN, 


1614insNN, 


1615insNN, 


1616insNN, 


1617insNN, 




1618insNN, 


1619insNN, 


1620insNN, 


1621insNN, 


1622insNN, 


1623insNN, 


1624insNN, 




1625insNN, 


1626insNN, 


1627insNN, 


1628insNN, 


1629insNN, 


1630insNN, 


1631insNN, 


w 


1632insNN, 


1633insNN, 


1634insNN, 


1635insNN, 


1636insNN, 


1637insNN, 


1638insNN, 




1639insNN, 


1640insNN, 


1641insNN, 


1642insNN, 


1643insNN, 


1644insNN, 


1645insNN, 




1646insNN, 


1647insNN, 


1648insNN, 


1649insNN, 


1650insNN, 


1651insNN, 


1652insNN, 


s 


1653insNN, 


1654insNN, 


1655insNN, 


1656insNN, 


1657insNN, 


1658insNN, 


1659insNN, 




1660insNN, 


1661insNN, 


1662insNN, 


1663insNN, 


1664insNN, 


1665insNN, 


1666insNN, 


§ 


1667insNN, 


1668insNN, 


1669insNN, 


1670insNN, 


1671insNN, 


1672insNN, 


1673insNN, 




1674insNN, 


1675insNN, 


1676insNN, 


1677insNN, 


1678insNN, 


1679insNN, 


1680insNN, 




1681insNN, 


1682insNN, 


1683insNN, 


1684insNN, 


1685insNN, 


1686insNN, 


1687insNN, 


Lj.. 


1688insNN, 


1689insNN, 


1690insNN, 


1691insNN, 


1692insNN, 


1693insNN, 


1694insNN, 


Q 


1695insNN, 


1696insNN, 


1697insNN, 


1698insNN, 


1699insNN, 


1700insNN, 


1701insNN, 


i 


1702insNN, 


1703insNN, 


1704insNN, 


1705insNN, 


1706insNN, 


1707insNN, 


1708insNN, 




1709insNN, 


1710insNN, 


miinsNN, 


1712insNN, 


1713insNN, 


1714insNN, 


1715insNN, 


CI 


1716insNN, 


1717insNN, 


1718insNN, 


1719insNN, 


1720insNN, 


1721insNN, 


1722insNN, 




1723insNN, 


1724insNN, 


1725insNN, 


1726insNN, 


1727insNN, 


1728insNN, 


1729insNN, 




1730insNN, 


1731insNN, 


1732insNN, 


1733insNN, 


1734insNN, 


1735insNN, 


1736insNN, 


25 


1737insNN, 


1738insNN, 


1739insNN, 


1740insNN, 


1741insNN, 


1742insNN, 


1743insNN, 




1744insNN, 


1745insNN, 


1746insNN, 


1747insNN, 


1748insNN, 


1749insNN, 


1750insNN, 




1751insNN, 


1752insNN, 


1753insNN, 


1754insNN, 


1755insNN, 


1756insNN, 


1757insNN, 




1758insNN, 


1759insNN, 


1760insNN, 


1761insNN, 


1762insNN, 


1763insNN, 


1764insNN, 




1765insNN, 


1766insNN, 


1767insNN, 


1768insNN, 


1769insNN, 


1770insNN, 


1771insNN, 


30 


1772insNN, 


1773insNN, 


1774insNN, 


1775insNN, 


1776insNN, 


1777insNN, 


1778insNN, 




1779insNN, 


1780insNN, 


1781insNN, 


1782insNN, 


1783insNN, 


1784insNN, 


1785insNN, 




1786insNN, 


1787insNN, 


1788insNN, 


1789insNN, 


1790insNN, 


1791insNN, 


1792insNN, 




1793insNN, 


1794insNN, 


1795insNN, 


1796insNN, 


1797insNN, 


1798insNN, 


1799insNN, 




1800insNN, 


1801insNN, 


1802insNN, 


1803insNN, 


1804insNN, 


1805insNN, 


1806insNN,- 


35 


1807insNN, 


1808insNN, 


1809insNN, 


1810insNN, 


1811insNN, 


1812insNN, 


18l3insNN, 




1814insNN, 


1815insNN, 


1816insNN, 


1817insNN, 


1818insNN, 


1819insNN, 


1820insNN, 




1821insNN, 


1822insNN, 


1823insNN, 


1824insNN, 


1825insNN, 


1826insNN, 


1827insNN, 




1828insNN, 


1829insNN, 


1830insNN, 


1831insNN, 


1832insNN, 


1833insNN, 


1834insNN, 




1835insNN, 


1836insNN, 


1837insNN, 


1838insNN, 


1839insNN, 


1840insNN, 


1841insNN, 
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1 RAOinoXTKI 
1 O^ZinSlNIN, 


1 SAlinoXTW 

i 54 J 1I1SIN IN , 


1 SA/lincXTW 
1 o^r^lIlSlN IN, 


I O'TJillSjlN IN, 


1 RdAincMXT 
1 OOOinSININ, 


1 fi47inc>J>J 

lO^f / insiNiN, 


1 OOOinSININ, 




i o^yinsiNiN, 


1 Q^AinoXTXT 


1 o J 1 insiNiN, 


1 o JZinSlNiN, 


1 OJ JinSlNvN, 


1 oj^+inSiNIN, 


i Q^^incxrxr 
1 5jjinsiNrN, 




1 OJOinSINiN, 


i 5 J /insiNiN, 


1 5joinsrNiN, 


i ojyinsiNiM, 


1 oOUinSiNIN, 


15ulinSINlN, 


15oZinsiNIN, 




loOjinSiNfN, 


1 504inSlNiN, 


1 50JinSINiN, 


1 oOOinSININ, 


1 50 /insiNiN, 


1505inSiNIN, 


l5oyinsJNiN, 


5 


1 c7A^«oxrxT 


1 £71 ^oXTXf 

15/ iinsNiN, 


15/ZinSlNJN, 


15/JinSlNJN, 


15/4inSiNlN, 


i oo'ci-ioXTxr 


15/oinsiNiN, 




1 Q77ir>r<Xrxr 

15 / /inSiNiN, 


15/oinSlNIN, 


lo/yinsNN, 


looOinsJNN, 


loolinsNIN, 


1 ooo***rtXtxr 

loozinsNN, 


1 ooi i«^xrxr 
looJinsJNiN, 




loo4insJNJN, 


1 oo c:«^xrxr 


1 QQ^-^XTXT 

loooinsNN, 


155/insJNiN, 


loSoinsNN, 


1 O O A* — «XTXT 

l589insNN, 


1890insNN, 




1 on 1 -» ^ \ r\ t 


1 OAOI«r,XTXT 

15y2msNN ? 


1 OA'?' ^XTX T 

lSyjinsNN, 


1 O A A I ~» -.XTX T 

1894insNN, 


1 OAC- ^.XTXT 

lSySinsNN, 


1896insNN, 


1 897insNN, 




1 oao;„«xtxt 


1 OAAI — ^XTXT 

1899insNN, 


1 AAA^ — «XrKT 

1900insNN, 


1 AA 1 ^«»«XTXT 

lyOlinsNN, 


1 AAO!*, «XTXT 

1902msNN, 


1 AAo:—«xnvr 

1903msNN, 


1 AA/1- — «XTXT 

1 904insNN, 


1 A 

10 


1 AACI — ^XTXT 

19U5insNN, 


1 AA^I — ^XTXT 

1906insNN, 


1 AA^.'-«\T\T 

190/insNN, 


lyOoinsNN, 


1 AAAC-«\T\T 

1909msNN, 


1 A 1 A-— .^XTXT 

1910insNN, 


1 A 1 1 I— . ™XTXT 

191 linsNN, 




1 n i oi««xtxt 

lyizinsJNN, 


inn c—^xtxt 

lyijmsiNJN, 


1 A 1 A *«/-.XTXT 

iyi4insNJN, 


lyijinsNN, 


1 A 1 /d-*rtXTXT 

lyioinsNN, 


1 A 1 Oi — „XTXT 

1917insNN, 


1 A1 OI— .«XTXT 

1918insNN, 


■Jf\ 


1 A1 AC ^-.XTXT 

lyiyinsNN, 


1 aoa*.*«xtxt 

1920insINN, 


1921insNN ? 


1 AOOi«r,XTXT 

iy22insiNN, 


i AO"?;~*«xrxT 

1923insNN, 


1 AO/1i-»«XTXT 

1924insNN, 


1 AOCI XTXT 

1925insNN, 


y* i 

m 


1 AO £ 1 ~~ ~\. TV T 

1926insNN ? 


i ATT* _x rx T 

192/insNN, 


1 AOO*_«XTXT 

l928insNN, 


1 AOA^ — »XTXT 

1929insNN, 


1 A' XTXT 

1930insNN, 


1 AT 1 * X TV T 

l93linsNN, 


1 A^» ^ * X TX T 

l932insNN, 


III 


1933insNN, 


l934insNN, 


i r\-~) ' xtxt 

l935insNN, 


1 A^/ 1 : "V TX T 

1936msNN, 


1 An; xtxt 

l937insNN, 


1 A^> O * X TX T 

l938insNN ? 


1 r\ ^> <~\ * x rx t 

!939insNN, 


m 


1 A/f A.*.*^.xrxT 

1940insINN, 


1 A A 1 * ^.XTXT 

194hnsNN, 


1942insNN ? 


1 C\A "3 ^ X TX T 

1943insNN, 


1 A A /I * _X TX T 

1944insNN, 


1 C\A CI— .^.X TXT 

1945lns^lN, 


1 C\A£li—. -XTXT 

1946insNN, 




1 C\AHZ~. ,„XTXT 

1947msNN, 


1 A A OI— .„XTXT 

1948insNN, 


1 C\A AI— ^XTXT 

1949insNN, 


1950insNN, 


1 AC 1 I — „XTXT 

1951insNN, 


1 ACO- — «XTXT 

1952insNN, 


1 An' „x rx t 

1953insNN, 


y i 


1 A C A t — „XTX T 

1954msNN, 


1955msNN, 


1956insNN, 


1957insNN, 


1958insNN, 


t ACA-— .«XTXT 

1959insNN, 


1 C\£ f\l XTKT 

l960insNN, 




lyolinsisN, 


1 A/CO-I-^XTXT 


19o3inslNN, 


iyo4insNN, 


i a/cc;««xtxt 


19ooinsNN, 


1 A^O'I — ^XTXT 

1967insNJN, 




1 A/COI««XTXT 

lyooinsNN, 


lyoyinsiNN, 


1 ATA^«rtXTXT 

19/OinsNN, 


1 C\H 1 XTXT 

iy /linsNN, 


1 AO'O^rtXTXT 

iy72insNN, 


1 AOI C«*rtXTXT 

1973insNN, 


1 A7/1 1«^XfXT 

1974insiMN ? 


?R 


1 mci^^xTXT 

iy /jinsNIN, 


1 AO^I—^XTXT 

19/oinsNN, 


1977insJNN, 


iy7oinsiNN, 


1 A^7A^ ^iXTXT 

iy79insNN, 


1 AOA« - —XTXT 

lySOinsNN, 


1 AO 1 ,'«n\r\T 

1981insNN, 




1 nooi^^xTxr 

lyozinsJNJN, 


lyoJinslNN, 


iy84insJNN ? 


lyoSinsiNN, 


lyooinsNJN, 


iy87insNN, 


1 AOO,'« rt \T\T 

lyooinsNN, 


Q 


I95yinsjNN, 


lyyuinsNN, 


lyyiinsNN, 


1 AAOi**«XTXT 

iyy2msNN, 


1 AAU«^,XTXT 

iyy3insNN, 


1 AA/li««XTXr 

iyy4insNN, 


lyyoinsNN, 


!P" : 


i aa^i««-.xtxt 

lyyoinsNN, 


lyy/insNN, 


1 AAO*««XTXT 

iy98insNN, 


1 AAA.' — ^-.X TX T 

lyyyinsNN, 


O AAAI«n\T\T 

2000insNN, 


O AA 1 I.*«XTXT 

2001insNN ? 


O A AO. — «XTXT 

2002insNN, 




oaai i—„xtxt 

2003insNN, 


2004insNN, 


O A AC I — «XTXT 

2005insNN, 


2006insNN, 


2007insNN ? 


O AAOI- «XTXT 

2008insNN, 


O A A AI — . --.X TX T 

2009insNN, 


O c 
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AI — „XTXT 

2010insNN, 


OAl 1 I — «XTXT 

201 linsNN, 


OA! OI — ^XTTVT 

2012insNN, 


OAl — «XTXT 

2013insNN, 


OA1 Al*~. «XTXT 

2014msNN, 


OA1 CI — «XTXT 

2015insNN, 


OAl .^XTXT 

2016insNN, 




2017insNN ? 


OAl OI*»«XTXT 

2018insNN, 


OA1 A--*«XTXT 

2019insNN ? 


O AO A-I*»«XTXT 

2020insNN, 


OAO 1 --*«XTXT 

2021insNN, 


O AOOI— .^.XTXT 

2022insNN, 


O AO ~> «— .-.XTXT 

2023insNN, 




O AO /I I *% „XTXT 

z0z4insININ, 


ZOZjirisNIN, 


O AO/^*««XTXT 

202oinsiNN > 


Z0z/insNN, 


O AOOi««XTXT 

ZOzoinsJNJN, 


O AO AI M «XTXT 

zozyinsiNN, 


OAT AI**rtXTXr 

ZOiOinsNJN, 




~\(\~} i —XTXT 

203IinsNN, 


^ai^' -X fXT 

2032insNN, 


OA*? *? i**«XTXT 

2033insNN ? 


O A'? A I*»-.XTXT 

2034insrsN, 


OA'? C;*»«XTXT 

2035insNN, 


O A*3 /CI — ^XTXT 

2036insNN, 


oAi t:*%«xtxt 

2037insNN, 




OAl ©;*%o\.TXT 

z035insiNiN, 


2U39insiNiN, 


OA/1 Ai^oXTXr 

2040insNN ? 


zWlinsiNlN, 


OA/10i*ioXTXT 

z042msNN, 


2U43insINlN, 


z044inSJNJN, 


JO 


ZU4jinsiNiN, 


zU4oinsJNlN, 


z04/insiNJN, 


Z048insiNiN, 


OA/1Qi^oXTXT 

z04yinsjNiN, 


zUjUMSINJN, 


Z0j linsJNIN, 




0A^7i*«cXTXT 


ZUjJinSJNJN, 


ZUD4inSINiN ? 


OA<<i^oXTXT 


ZUDOinSJNIN, 


ZUj /lnSINJN, 


7A<Qi«oXTXT 
ZU J oinSJNJN, 




2059insNN, 


2060insNN, 


2061insNN, 


2062insNN, 


2063insNN, 


2064insNN, 


2065insNN, 




2066insNN, 


2067insNN, 


2068insNN, 


2069insNN, 


2070insNN, 


2071insNN, 


2072insNN, 




2073insNN, 


2074insNN, 


2075insNN, 


2076insNN, 


2077insNN, 


2078ins^fN, 


2079insNN, 
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2080insNN, 


2081insNN, 


2082insNN, 


2083insNN, 


2084insNN, 


2085insNN, 


2086insNN, 




2087insNN, 


2088insNN, 


2089insNN, 


2090insNN, 


2091insNN, 


2092insNN, 


2093insNN, 




2094insNN, 


2095insNN, 


2096insNN, 


2097insNN, 


2098insNN, 


2099insNN, 


2100insNN, 




2101insNN, 


2102insNN, 


2103inshfN, 


2104insNN ? 


2105insNN, 


2106insNN, 


2107insNN, 




2108insNN, 


2109insNN, 


2110insNN, 


2111insNN, 


2112insNN, 


2113insNN, 


2114insNN, 
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2115insNM 
2122insNM 
2129insNR 
2136insNN, 
2143insNK 
2150insNN, 
2157insNH 
2164insNN, 
2171insNN. 
2178insNN, 
2185insNN, 

2192insNN, 
2199insNN, 
2206insNN, 
2213insNN, 
2220insNN, 
2227insNN, 
2234insNN, 
2241insNN, 
2248insNN, 
2255insNN, 
2262insNN, 
2269insNN, 
2276insNN, 
2283insNN, 
2290insNN, 
2297insNN, 
2304insNN, 
2311insNN, 
2318insNN, 
2325insNN, 
2332insNN, 
2339insNN, 
2346insNN, 
2353insNN, 
2360insNN, 
2367insNN, 
2374insNN, 
2381insNN, 



2116insNM 
2123insNM 
2130insNM 
2137insNN, 
2144insNN, 
2151insNM 
2158insNN ; 
2165insNN, 
2172insNN, 
2179insNN, 
2186insNN, 
2193insNN, 
2200insNN, 
2207insNN, 
2214insNN, 
2221insNN, 
2228insNN, 
2235insNN, 
2242insNN, 
2249insNN, 
2256insNN, 
2263insNN, 
2270insNN, 
2277insNN, 
2284insNN, 
2291insNN, 
2298insNN, 
2305insNN, 
2312insNN, 
2319insNN, 
2326insNN, 
2333insNN, 
2340insNN, 
2347insNN, 
2354insNN, 
2361insNN, 
2368insNN, 
2375insNN, 
2382insNN, 



2117insNN, 
2124insNN : 
2131insNN 
2138insNN, 
2145insNH 
2152insNN ; 
2159insNN, 
2166insNN. 
2173insNN : 
2180insNK 
2187insNN ; 

2194insNK 
2201insNK 
2208insNH 
2215insNN, 
2222insNN, 
2229insNN, 
2236insNN ; 
2243insNN, 

2250insNN, 
2257insNN, 
2264insNN, 
2271insNN, 

2278insNN, 
2285insNN, 

2292insNN, 
2299insNN, 
2306insNN, 
2313insNN, 

2320insNN, 
2327insNN, 
2334insNN, 
2341insNN, 

2348insNN, 
2355insNN, 
2362insNN, 
2369insNN, 
2376insNN, 
2383insNN, 



2ll8insNN, 
2125insNN, 
2132insNN ; 
2139insNK 
2146insNN, 
2153insNN ; 
2160insNN, 
2167insNN, 
2174insNN, 
2181insNN, 
2188insNN, 
2195insNN, 
2202insNN, 
2209insNN, 
2216insNN, 
2223insNN, 
2230insNN, 
2237insNN, 
2244insNN, 
2251insNN, 
2258insNN, 
2265insNN, 
2272insNN, 
2279insNN, 
2286insNN, 
2293insNN, 
2300insNN, 
2307insNN, 
2314insNN, 
2321insNN, 
2328insNN, 
2335insNN, 
2342insNN, 
2349insNN, 
2356insNN, 
2363insNN, 
2370insNN, 
2377insNN, 
2384insNN, 



2119insNN. 
2126insNK 
2133insNM 
2140insNM 
2147insNN, 
2154insNN, 
2161insNN, 
2168insNN, 
2175insNN, 
2182insNN, 
2189insNN, 
2196insNN : 
2203insNN, 
2210insNN, 
2217insNN, 
2224insNN, 
2231insNN, 
2238insNN, 
2245insNN, 
2252insNN, 
2259insNN, 
2266insNN, 
2273insNN, 
2280insNN, 
2287insNN, 
2294insNN, 
2301insNN, 
2308insNN, 
2315insNN, 
2322insNN, 
2329insNN, 
2336insNN, 
2343insNN, 
2350insNN, 
2357insNN, 
2364insNN, 
2371insNN, 
2378insNN, 
2385insNN, 



2120insNN, 
2127insNN, 
2134insNN ; 
2141insNN, 
2148insNN, 
2155insNN, 
2162insNN, 
2169insNN, 
2176insNN, 
2183insNN, 
2190insNN, 
2197insNN, 
2204insNN, 
2211insNN, 
2218insNN, 
2225insNN, 
2232insNN, 
2239insNN, 
2246insNN, 
2253insNN, 
2260insNN, 
2267insNN, 
2274insNN, 
2281insNN, 
2288insNN, 
2295insNN, 
2302insNN, 
2309insNN, 
2316insNN, 
2323insNN, 
2330insNN, 
2337insNN, 
2344insNN, 
2351insNN, 
2358insNN, 
2365insNN, 
2372insNN, 
2379insNN, 
2386insNN, 



2121insNN, 
2128insNN, 
2135insNN, 
2142insNN, 
2149insNN, 
2156insNN, 
2163insNN, 
2170insNN, 
2177insNN, 
2184insNN, 
2191insNN, 
2198insNN, 
2205insNN, 
2212insNN, 
2219insNN, 
2226insNN, 
2233insNN, 
2240insNN, 
2247insNN, 
2254insNN, 
2261insNN, 
2268insNN, 
2275insNN, 
2282insNN, 
2289insNN, 
2296insNN, 
2303insNN, 
2310insNN, 
2317insNN, 
2324insNN, 
2331insNN, 
2338insNN, 
2345insNN, 
2352insNN, 
2359insNN, 
2366insNN, 
2373insNN, 
2380insNN, 
2387insNN, 



261 



Mutations in the BRCA1 Gene 
Attorney Docket No- 05371 0032.999 



2388insNN, 
2395insNN : 
2402insNN. 
2409insNN, 
2416insNN, 
2423insNN : 
2430insNN, 
2437insNN, 
2444insNN, 
2451insNN, 
2458insNN, 
2465insNN, 
2472insNN, 
2479insNN, 
2486insNN, 
2493insNN, 
2500insNN, 
2507insNN, 
2514insNN, 
2521insNN, 
2528insNN, 
2535insNN, 
2542insNN, 
2549insNN, 
2556insNN, 
2563insNN, 
2570insNN, 
2577insNN, 
2584insNN, 
2591insNN, 
2598insNN, 
2605insNN, 
2612insNN, 
2619insNN, 
2626insNN, 
2633insNN, 
2640insNN, 
2647insNN, 
2654insNN, 



2389insNN : 
2396insNN. 

2403insNN : 
2410insNM 
2417insNN ; 
2424insNN, 
2431insNN, 
2438insNN, 
2445insNN, 
2452insNN, 
2459insNN, 
2466insNN, 
2473insNN, 
2480insNN, 
2487insNN, 
2494insNN, 
2501insNN, 
2508insNN, 
2515insNN, 
2522insNN, 
2529insNN, 
2536insNN, 
2543insNN, 
2550insNN, 
2557insNN, 
2564insNN, 
2571insNN, 
2578insNN, 
2585insNN, 
2592insNN, 
2599insNN, 
2606insNN, 
2613insNN, 
2620insNN, 
2627insNN, 
2634insNN, 
2641insNN, 
2648insNN, 
2655insNN, 



2390insNK 
2397insNN. 
2404insNN ; 
2411insNN : 
2418insNR 
2425insNN, 
2432insNN, 
2439insNN, 
2446insNN, 
2453insNK 
2460insNN, 
2467insNN, 
2474insNN, 
2481insNN, 
2488insNN, 
2495insNN, 
2502insNN, 
2509insNN, 
2516insNN, 
2523insNN, 
2530insNN, 
2537insNN, 
2544insNN, 
2551insNN, 
2558insNN, 
2565insNN, 
2572insNN, 
2579insNN, 
2586insNN, 
2593insNN, 
2600insNN, 
2607insNN, 
2614insNN, 
2621insNN, 
2628insNN, 
2635insNN, 
2642insNN, 
2649insNN, 
2656insNN, 



2391insNN 
2398insNK 
2405insNK 
2412insNK 
2419insNN ; 
2426insNN, 
2433insNN, 
2440insNN, 
2447insNN, 
2454insNN, 
2461insNN, 
2468insNN, 
2475insNN, 
2482insNN, 
2489insNN, 
2496insNN, 
2503insNN, 
2510insNN, 
2517insNN, 
2524insNN, 
2531insNN, 
2538insNN, 
2545insNN, 
2552insNN, 
2559insNN, 
2566insNN, 
2573insNN, 
2580insNN, 
2587insNN, 
2594insNN, 
2601insNN, 
2608insNN, 
2615insNN, 
2622insNN, 
2629insNN, 
2636insNN, 
2643insNN, 
2650insNN, 
2657insNN, 



2392insNN, 
2399insNR 
2406insNN : 
2413insNN, 
2420insNN, 
2427insNN, 
2434insNN, 
2441insNN, 
2448insNN, 
2455insNN, 
2462insNN, 
2469insNN, 
2476insNN, 
2483insNN, 
2490insNN, 
2497insNN, 
2504insNN, 
2511insNN, 
2518insNN, 
2525insNN, 
2532insNN, 
2539insNN, 
2546insNN, 
2553insNN, 
2560insNN, 
2567insNN, 
2574insNN, 
2581insNN, 
2588insNN, 
2595insNN, 
2602insNN, 
2609insNN, 
2616insNN, 
2623insNN, 
2630insNN, 
2637insNN, 
2644insNN, 
2651insNN, 
2658insNN, 



2393insNN : 

2400insNH 
2407insNN. 
2414insNN ; 
2421insNN, 
2428insNN, 
2435insNN, 
2442insNN, 
2449insNN, 
2456insNN, 
2463insNN, 
2470insNN, 
2477insNN, 
2484insNN, 
2491insNN, 
2498insNN, 
2505insNN, 
2512insNN, 
2519insNN, 
2526insNN, 
2533insNN, 
2540insNN, 
2547insNN, 
2554insNN, 
2561insNN, 
2568insNN, 
2575insNN, 
2582insNN, 
2589insNN, 
2596insNN, 
2603insNN, 
2610insNN, 
2617insNN, 
2624insNN, 
2631insNN, 
2638insNN, 
2645insNN, 
2652insNN, 
2659insNN, 



2394insNN, 
2401insNN, 
2408insNN, 
2415insNN, 
2422insNN, 
2429insNN, 
2436insNN, 
2443insNN, 
2450insNN, 
2457insNN, 
2464insNN, 
2471insNN, 
2478insNN, 
2485insNN, 
2492insNN, 
2499insNN, 
2506insNN, 
2513insNN, 
2520insNN, 
2527insNN, 
2534insNN, 
2541insNN, 
2548insNN, 
2555insNN, 
2562insNN, 
2569insNN, 
2576insNN, 
2583insNN, 
2590insNN, 
2597insNN, 
2604insNN, 
2611insNN, 
2618insNN, 
2625insNN, 
2632insNN, 
2639insNN, 
2646insNN, 
2653insNN, 
2660insNN, 
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2661insNN. 
2668insNR 
2675insNN. 
2682insNM 
2689insNM 
2696insNN t 
2703insNN ; 
2710insNN ! 
2717insNM 
2724insNM 
2731insNN, 

2738insNN, 
2745insNN, 
2752insNN, 
2759insNN, 
2766insNN, 
2773insNN, 
2780insNN, 
2787insNK 
2794insNN, 
2801insNN ) 
2808insNN, 
2815insNN, 
2822insNN ; 
2829insNN, 
2836insNN, 
2843insNN, 
2850insNN, 
2857insNN ; 
2864insNN, 
2871insNN, 
2878insNN, 
2885insNN, 
2892insNN, 
2899insNN, 
2906insNN, 
2913insNN, 
2920insNN, 
2927insNN, 



2662insNN ; 
2669insNN. 

2676insNM 
2683insNN, 
2690insNN ; 
2697insNM 
2704insNM 
2711insNN, 
2718insNM 
2725insNN ; 
2732insNN, 
2739insNN, 
2746insNN, 
2753insNN, 
2760insNN, 
2767insNN, 
•2774insNN, 
2781insNN, 
2788insNN ! 
2795insNN, 
2802insNN, 
2809insNN, 
2816insNN, 
2823insNN, 
2830insNN, 
2837insNN, 
2844insNN, 
2851insNN, 
2858insNN, 
2865insNN, 
2872insNN, 
2879insNN, 
2886insNN, 
2893insNN, 
2900insNN, 
2907insNN, 
2914insNN, 
2921insNN, 
2928insNN, 



2663insNN : 
2670insNH 
2677insNR 
2684insNM 
2691insNN : 
2698insNN, 
2705insNN, 
2712insNN ! 
2719U1SNN, 
2726insNN : 
2733insNN, 
2740insNN ; 

2747insNH 
2754insNR 
2761insNH 
2768insNN, 
2775insNN : 
2782insNN, 
2789insNK 
2796insNN : 
2803insNN : 
2810insNR 
2817insNH 
2824insNK 
2831insNH 
2838insNN, 
2845insNN, 
2852insNN, 
2859insNH 
2866insNN, 
2873insNN ! 
2880insNN, 
2887insNN, 
2894insNN, 
2901insNN, 
2908insNN, 
2915insNN, 
2922insNN, 
2929insNN. 



2664insNN ; 
2671insNR 
2678insNN : 
2685insNN, 
2692insNH 
2699insNM 
2706insNN : 
2713insNN, 

2720insNH 
2727insNN : 
2734insNN. 
2741insNK 
2748insNN : 
2755insNN : 
2762insNK 
2769insNN 
2776insNN, 
2783insNK 
2790insNN, 
2797insNK 
2804insNN : 
2811insNN, 
2818insNN, 
2825U1SNN, 
2832insNN, 
2839insNN. 
2846insNN : 
2853insNK 
2860insNN, 
2867insNN, 
2874insNN, 
2881insNN, 
2888insNK 
2895insNN, 
2902insNN, 
2909insNN, 
2916insNN ) 
2923insNN, 
2930insNN. 



2665insNN, 
2672insNN ; 
2679insNN : 
2686insNK 
2693insNN : 
2700insNN f 
2707insNN, 
2714insNN, 
2721insNN ; 
2728insNK 
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4757insNN, 


4758insNN, 


4759insNN, 


4760insNN, 




4761insNN, 


4762insNN, 


4763insNN, 


4764insNN, 


4765insNN, 


4766insNN, 


4767insNN, 




4768insNN, 


4769insNN, 


4770insNN, 


4771insNN, 


4772insNN, 


4773insNN, 


4774insNN, 


30 


4775insNN, 


4776insNN, 


4777insNN, 


4778insNN, 


4779insNN, 


4780insNN, 


4781insNN, 




4782insNN, 


4783insNN, 


4784msNN, 


4785insNN, 


4786insNN, 


4787insNN, 


A 0^ f \ ^X * -x f^w, y 

4788insNN, 




4789insNN, 


4790insNN, 


4791insNN, 


4792insNN, 


4793insNN, 


4794insNN, 


4795insNN, 




4796insNN, 


4797insNN, 


4798insNN, 


4799insNN, 


4800insNN, 


4801insNN, 


4802insNN, 




4803insNN, 


4804insNN, 


4805insNN, 


4806insNN, 


4807insNN, 


4808insNN, 


4809insNN, 


35 


4810insNN, 


4811insNN, 


4812insNN, 


4813insNN, 


4814insNN, 


4815insNN, 


4816insNN, 




4817insNN, 


4818insNN, 


4819insNN, 


4820insNN, 


4821insNN, 


4822insNN, 


4823insNN, 




4824insNN, 


4825insNN, 


4826insNN, 


4827insNN, 


4828insNN, 


4829insNN, 


4830insNN, 




4831insNN, 


4832insNN, 


4833insNN, 


4834insNN, 


4835insNN, 


4836insNN, 


4837insNN, 




4838insNN, 


4839insNN, 


4840insNN, 


4841insNN, 


4842insNN, 


4843insNN, 


4844insNN, 
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4845insNK 

4852insNN : 
4859insNR 
4866insNN ! 
4873insNN, 
4880insNH 
4887insNN, 
4894insNN, 
4901insNN, 
4908insNN, 
4915insNN, 
4922insNN, 
4929insNN, 
4936insNN, 
4943insNN, 
4950insNN, 
4957insNN, 
4964insNN, 
4971insNN, 
4978insNN, 
4985insNN, 
4992insNN, 
4999insNN, 
5006insNN, 
5013insNN, 
5020insNN, 
5027insNN, 
5034insNN, 
5041insNN, 
5048insNN, 
5055insNN, 
5062insNN, 
5069insNN, 
5076insNN, 



4846msNK 

4853insNN. 
4860insNN, 

4867insNN, 
4874insNN ; 
4881insNN, 
4888insNN, 
4895insNN, 
4902insNN, 
4909insNN, 
4916insNN, 
4923insNN, 
4930insNN, 
4937insNN, 
4944insNN, 
4951insNN, 
4958insNN, 
4965insNN, 
4972insNN, 
4979insNN, 
4986insNN, 
4993insNN, 
5000insNN, 
5007insNN, 
5014insNN, 
5021insNN, 
5028insNN, 
5035insNN, 
5042insNN, 
5049insNN, 
5056insNN, 
5063insNN, 
5070insNN, 
5077insNN. 



4847insNN. 
4854insNN ; 
4861insNK 
4868insNK 
4875insNM 
4882insNR 

4889insNK 
4896insNN, 
4903insNK 

4910insNN, 
4917insNN, 
4924insNN, 
4931insNN, 
4938insNN, 
4945insNN, 
4952insNN, 
4959insNN, 
4966insNN, 
4973insNN, 
4980insNN, 
4987insNN, 
4994insNN, 
5001insNN, 
5008insNN, 
5015insNN, 
5022insNN, 
5029insNN, 
5036insNN, 
5043insNN, 
5050insNN, 
5057insNN, 
5064insNN, 
5071insNN, 



4848insNN. 
4855insNN ; 
4862insNM 
4869insNN ; 
4876insNN, 
4883insNN, 
4890insNN, 
4897insNN, 
4904insNN, 
4911insNN ) 
4918insNN, 
4925insNN, 
4932insNN, 
4939insNN, 
4946insNN, 
4953insNN, 
4960insNN, 
4967insNN, 
4974insNN, 
4981insNN, 
4988insNN, 
4995insNN, 
5002insNN, 
5009insNN, 
5016insNN, 
5023insNN, 
5030insNN, 
5037insNN, 
5044insNN, 
5051insNN, 
5058insNN, 
5065insNN, 
5072insNN, 



4849insNN, 
4856insNN ; 

4863insNK 
4870insNN ; 
4877insNN, 
4884insNN, 
4891insNN, 
4898insNN, 
4905insNN, 
4912insNN, 
4919insNN, 
4926insNN, 
4933insNN, 
4940insNN, 
4947insNN, 
4954insNN, 
4961insNN, 
4968insNN, 
4975insNN, 
4982insNN, 
4989insNN, 
4996insNN, 
5003insNN, 
5010insNN, 
5017insNN, 
5024insNN, 
5031insNN, 
5038insNN, 
5045insNN, 
5052insNN, 
5059insNN, 
5066insNN, 
5073insNN, 



4850insNK 
4857insNN, 
4864insNN, 
4871insNN, 
4878insNN, 
4885insNN, 
4892insNN, 
4899insNN, 
4906insNN, 
4913insNN, 
4920insNN, 
4927insNN, 
4934insNN, 
4941insNN, 
4948insNN, 
4955insNN, 
4962insNN, 
4969insNN, 
4976insNN, 
4983insNN, 
4990insNN, 
4997insNN, 
5004insNN, 
5011insNN, 
5018insNN, 
5025insNN, 
5032insNN, 
5039insNN, 
5046insNN, 
5053insNN, 
5060insNN, 
5067insNN, 
5074insNN, 



4851insNN, 
4858insNN, 
4865insNN, 
4872insNN, 
4879insNN, 
4886insNN, 
4893insNN, 
4900insNN, 
4907insNN, 
4914insNN, 
4921insNN, 
4928insNN, 
4935insNN, 
4942insNN, 
4949insNN, 
4956insNN, 
4963insNN, 
4970insNN, 
4977insNN, 
4984insNN, 
4991insNN, 
4998insNN, 
5005insNN, 
5012insNN, 
5019insNN, 
5026insNN, 
5033insNN, 
5040insNN, 
5047insNN, 
5054insNN, 
5061insNN, 
5068insNN, 
5075insNN, 



The present invention is not to be limited in scope by the specific embodiments described 
herein, which are intended as single illustrations of individual aspects of the invention, and 
functionally equivalent methods and components are within the scope of the invention. Indeed, 
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various modifications of the invention, in addition to those shown and described herein will 
become apparent to those skilled in the art from the foregoing description and accompanying 
drawings. Such modifications are intended to fall within the scope of the appended claims. 
All references mentioned herein are incorporated by reference. 
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